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Hie contents of this number con- 


: sist largely of a report of the Sub- 
d Committee on Light Fastness of the 
American Association of Textile Chem- 

ists and Colorists. Owing to its impor- 


tance, as well as to its length, it has 
- | been thought desirable to publish this 
? notable report complete in the Pro- 
ceedings of one issue of the REPORTER 


* 
- rather than in two sections, and to ac- 
ff complish this purpose it has been nec- 
n essary to make available for Proceed- 


ings most of the current issue. 
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FOREWORD 

N the following pages the Research Committee of 

the American Association of Textile Chemists and 
Colorists presents the third section of the Report of the 
Sub-Committee on Light Fastness. This section is de- 
scriptive of Series IV Light Exposures. The first sec- 
tion, descriptive of Series III Exposures, was published 
in the Proceedings of the Association in the AMERICAN 
DyrEsTUFF REPORTER of November 14, 1927, and the sec- 
ond section, on Series V Exposures, in the Proceedings 
of June 25, 1928. These three reports constitute most 
of the work of the sub-committee up to the present time. 
Other tests are being conducted and further work 
planned, all of which will be reported at some future 
time. 

The Sub-Committee on Light Fastness has received 
valuable assistance from the United States Bureau of 
Standards, and a large portion of the experimental work 
has been carried out in the Bureau’s laboratory. Great 
credit and also the special thanks of the Association are 
due to William H. Cady, Chairman of the sub-committee; 
William D. Appel, Chief of the Textile Division of the 
Bureau of Standards and member of our Research Com- 
mittee, and William C. Smith, our Research Associate, 
for the many hours of painstaking and exhaustive study 
We believe that 


the report of this sub-committee constitutes one of the 


they have made of the whole subject. 


most complete contributions upon the subject of light 


fastness of dyes that has as yet been published. 


Louis A. OLNEY, 


Chairman Research Committee. 
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Report of the Sub-Committee on 


Light 





Fastness 


3. The Fading of Dyed Textiles in Daylight and in Carbon Arc Light* 
By WM. H. CADY®* and WM. D. APPEL* 


ABSTRACT 

WELVE HUNDRED FIFTY-TWO specially pre- 
7 pared dyeings on cotton, wool, silk, and weighted 
silk, representing some three hundred eighty-one different 
coloring matters, were exposed to daylight in several 
different ways and to the light from a glass-enclosed 
carbon arc. Each sample was exposed for four different 
periods of time. In general, slight fading occurred in 
the first period, decided fading in the fourth, and inter- 
mediate amounts of fading in the other two. Seven sets 
of samples, all cut from the original dyeings, were ex- 
posed in the following ways: Sets A and K in the stand- 
ard sun test of the American Association of Textile 
Chemists and Colorists, i. e., on clear days between 9 
a.m, and 3 p. m. under glass, at an angle of 45 degrees 
from the horizontal, facing south; Set B, simultaneously 
with Set A but with no glass cover; Set D, con- 
tinuously, under glass, in a vertical position, facing south ; 
Set E, continuously, under glass, at an angle of 45 de- 
grees from the horizontal, facing south; Set F, contin- 
uously, under glass, in a vertical position, facing north; 
Set G-H, in the ‘Fade-Ometer,” 
carbon arc. 


a type of glass-enclosed 
The results of a sample-by-sample compari- 
son of the dyeings in the several sets with the correspond- 
ing dyeings in Set A taken as the standard are given in 
the paper. It is shown that: 

1. The “standard sun test” (Set A above) of the 
American Association of Textile Chemists and Colorists 
gives essentially reproducible results with reference to 
the relative fading of the dyeings in the series. 

2. The presence or absence of a window glass cover 
over the samples during exposure in the standard test 
has practically no effect on the fading of 74% of the 
samples and only a slight effect on 22% of them. It 
has a marked effect on the fading of the remaining 4% 
of the samples. 

3. Marked divergences in the relative fading of the 
dyeings in continuous exposures compared with the fad- 
ing in the standard exposure are noted. 


_. 


These diver- 


'The Sub-Committee on Light Fastness of the Research Com- 
mittee, American Association of Textile Chemists and Colorists. 

* Publication approved by the Director of the Bureau of Stand- 
ards, Department of Commerce. 

* Chairman of the Sub-Committee. 

“Chemist, Bureau of Standards. 


gences are most marked in the samples exposed continu- 
ously, in a vertical position, facing north. A considerable 
number of the cotton dyeings faded relatively faster than 
the wool and silk dyeings in this test. In general, the 
basic dye types, the indigoids, and the ice colors on cotton 
faded much faster relative to some other cotton, wool, 
and silk dyeings in the vertical north exposure. 

4. Although the majority of the dyeings fade to about 
the same extent, relative to one another, in the arc ex- 
posures compared with the standard sun exposures (1 arc 
hour = 1.3 hours in the “standard sun test’), fading in 
the arc light is different in quality from that in sunlight 
in many instances. Some samples fade entirely too much, 
others entirely too little, in the are exposures, but the 
agreement between standard sun test and arc test is much 
better than between the former and the continuous ex- 
posure in a vertical position facing north. 

Miscellaneous observations on the peculiarities in be- 
havior of individual dyeings are recorded. 

A classification of the dyeings for fastness to light and 
a selection of standards of fastness will be given in an- 
other report. 
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I. INTRODUCTION 


URING 1923, 1924, and 1925, the sub-committee 

carried on experimental studies directed toward 

the establishment of a standard method for test- 
ing fastness to light. Duplicate sets of dyed materials 
were exposed to carbon are light (in the Fade-Ometer), 
to mercury are light (in the Uviare cabinet), and to 
sunlight. 
again at different times by various members of the com- 
mittee. 
posures to sunlight made during each of the four seasons, 
(2) exposures in different parts of the country, (3) sim- 
ultaneous and without 
(4) exposures facing to the north, to the south, and 
vertically upward as well as at an angle of 45 devrees, 


These experiments were repeated again and 


They were extended in 1925 to include (1) ex- 


exposures under glass glass, 


and (5) exposures to modified incandescent lamp light. 
The exposures were made so that each set of samples 
faded on the average approximately the same as the 
other sets. The divergences in fading were then noted 
by inter-comparison of the individual samples. The 
results of this work have already been reported®. Since 
the number of samples studied was limited and some of 
them were known to behave peculiarly in light exposure 
tests, it was not considered safe to generalize from the 
results obtained. 
for a more comprehensive series of exposures. 

At 
1925, 


more 


The results pointed clearly to the need 


a meeting of the sub-committee on December 4. 
it was decided to expose a large number of the 
widely used dyes on cotton, wool, and silk to day- 
light under several different conditions, and to carbon 
arc light. This program, elaborated at subsequent meet- 
ings of the sub-committee, has now been carried out. 
The present report describes the method of conducting 
the tests and the results obtained with reference to the 
fading of the dyeings under the different conditions of 


exposure. A later report will contain a classification of 





5Cady and Appel, “Report of the Sub-Committee on Light 
Fastness: 1. Light Exposures, Series 3.” American Dyestuff 
Reporter 16, 707-715, November 14, 1927. 
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the fastness of the dyeings and a more complete discus- 
sion of standards of fastness. 


Il. SAMPLES 


A total of 1,252 dyeings, including 415 cotton, 441 
wool, 370 silk, and 26 weighted silk dyeings, were pre. 
pared for these tests®. The majority of them were pre- 
pared in the spring of 1926 and are hereafter referred 
to as the “1926 dyeings.” Later some “1927 dyeings” 
were added for reasons to be given. The silk dyes were 
chosen by Walter M. Scott, the wool dyes by George A. 
Moran, and the cotton dyes by Wm. H. Cady, each man 
having the assistance of other members of the committee. 
In general only dyestuffs which have come into common 
use and are therefore of general interest were selected 
applied in two depths of shade, 

The dyeings were made by 
eighteen co-operating laboratories on cloth furnished by 
the committee. A single length of each of the four kinds 
of cloth was used. bleached cotton 
cloth, plain weave, weighing 3 ounces to the yard; half- 
blood worsted cloth, plain weave, weighing 8 ounces to 
the yard; “Cinderella” silk cloth, plain weave, un- 
weighted, weighing 1% ounces to the yard; and silk 
crepe having a spun silk warp and a gum silk filling, 
weighing 3 ounces to the yard and containing about 35 to 
40% of tin weighting. 


Cotton and silk dyes were 
and wool dyes in three. 


The fabrics were: 


The dyeings were assembled by Cady who had them 
cut into eleven pieces each and forwarded to the Bureau 
of Standards for mounting and exposure. Thus a total 


of over 13,000 individual samples were prepared. 

Full information concerning the dyeings is given with 
Numbers 1 to 1047 are 
In the spring of 1927, after the ex- 
posures had been under way for nearly a year, it was 
found that a number of important products had been 
omitted, either accidentally or because they were only 


their serial numbers in Table 2. 
the “1926 dyeings.” 


recently on the market. Furthermore, it was considered 
desirable to make a careful examination of the dyes 
recommended as standards of light fastness by the Ger- 
man Fastness Commission and by several British research 
associations, to determine whether they would be suitable 
for adoption as standards in this country. It seeme?4 
desirable also to make a comparison of exposures om 
weighted and unweighted silk, in order to ascertain 
whether separate standards would be necessary for these 
two types of textiles. These additional dyeings, here 

6 The Lithographic Technical Foundation, Inc., in co-operation 
with the Bureau of Standards, exposed 136 lithographic prints 
representing 31 pigment and lake colors, simultaneously with the 
dyed samples. A report on the inks by Appel and Reed, “The 
Light-Fastness of Lithographic Ink Pigments,” will be published 
in the Bureau of Standards Journal of Research for 1929. 
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Fic. 1—A Sample (After Exposure) Showing the Method of Mounting 
and the Four Exposed Areas 


after to be designated the “1927 dyeings,” are numbered 
1301 to 1508 in Table 2. 

Tables 3 and 4 are indices to Table 2. Table 3 lists 
in numerical order the dyes for which Colour Index’ 
numbers are known. Table 4 lists all other dyes in 
alphabetical order. ‘Table 5 gives the dyeing methods 
used in preparing the samples, and Table 6 the chemical 
types of dyes represented. The distribution of the sam- 
ples among the different chemical and dyeing classes may 
be of interest and is given in Table 7. 


Ill. MetHop oF ExposuRE 


1. Mounting and Labeling. 


All daylight exposures were made on samples meas- 
uring 244 by 6 inches and all carbon are exposures were 
made on samples 244 by 3 inches. They were mounted 
with wire staples on heavy opaque black paper and 
labeled as shown in Fig. 1. Eleven complete sets of 
samples were thus prepared. Each set was designated 
by a letter*, and each member of a set was given a serial 
number corresponding to the dyeing from which the 


sample was cut. 


—.. 


*Colour Index of the Society of Dyers and Colourists, Brad- 
ford, England, 1924. Also Supplement to the Colour Index, 1928. 

®Sets I and J are being reserved for future work. The ex- 
posure of Set C was not completed. 


The individual samples of each set of daylight ex- 
posures were assembled jn numerical order, twenty-five 
in a row, beginning at the right, and attached to one 
another with wire staples along the bottom so that each 
sample overlapped the left-hand half of the preceding 
sample. In this manner the opaque backing of Sample A2 
masked the left hand half of Sample Al, etc. The card- 
board chips on the upper and lower right-hand corners 
of each sample (Fig. 1) served as guides so that the 
degree of fading could be examined at any time and 
the covering sample replaced exactly in its original posi- 
tion. The samples thus mounted were fastened to 20- 
inch by 33-inch boards with thumb tacks, each board 
holding three rows of twenty-five samples each. This 
arrangement is shown in Fig. 2. 

The samples were exposed to the carbon arc in the 
special holders furnished with the lamp used (the 
Fade-Ometer ). 


2. Daylight Exposure Racks. 


The exposure racks are located on the roof of the 
Industrial Building, Bureau of Standards, Washington, 
D. C., as shown in Figs. 3 and 4. The racks run east 
and west and are open to the full light of the sky. The 
boards holding the samples were placed in the racks as 
shown in Fig. 4. 

The glass covers used in some of the tests were set at 


919 


wie 
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a distance of one-half inch from the samples and provi- 
sion was made for free access of air to the samples. The 
covers were five inches larger in each direction than the 
boards supporting the samples, so that there was no 
significant shading by the framework of the cover. This 
was verified by exposure of duplicate samples in diag- 
onally opposite corners and in the center of an exposure 
board. Ordinary window glass was used. It was pur- 
chased under a specification which required selection for 
By 


actual measurement the minimum and maximum thick- 


uniformity in color, thickness, and composition. 


nesses of the pieces used were 0.112 and 0.139 inch, re- 
The 


spectral transmission of two pieces of the glass taken 


spectively, and the average thickness 0.125 inch. 
at random is shown in Fig. 5.. The glass covers were 
cleaned frequently. 


8. Standard Sunlight Exposures (Sets A and K). 


The previously proposed “standard” sun exposure test 
was adopted as the standard for this work. The condi- 
tions of this test follow: “Samples are exposed at an 
angle of 45 degrees from the horizontal facing south, 
between 9 a. m. and 3 p. m. on sunny days only, in a 
cabinet covered with a good grade of window glass ap- 
proximately one-eighth of an inch thick and open at the 
sides in such a way as to allow free access of air to the 





Fic. 2—Samples Mounted on Board Ready for Exposure 


samples. The distance between the samples and _ the 


glass should be not less than one-half inch.”® 

Set A was exposed in this way starting on June 18, 
1926. After six hours, samples which showed a change 
in color were remounted separately and labeled Group 1. 
Then the upper fourth of the exposed portions of these 
dveings was covered with opaque black cardboard and a 
The cardboard 
was then moved so as to cover the second quarter in 
addition to the first. This was continued until the quar- 
ters had been given exposures of 6, 12, 24, and 48 hours, 


further six-hour exposure was given. 


respectively. The dyeings which did not show a color 
change in six hours were exposed for six hours longer, 
after which those samples showing a color change were 
remounted separately and exposed, as above, until they 
had received 12, 24, 48 and 96 hours on their respective 
quarters. In this way five groups of samples were dis- 


tinguished, as follows: 


Group 1, exposed for periods of 6, 12, 24 and 48 hours. 
Group 2, exposed for periods of 12, 24, 48 and 96 hours. 
Group 3, exposed for periods of 24, 48, 96 and 192 hours. 
Group 4, exposed for periods of 48, 96, 192 and 384 hours. 
Group 5, exposed for periods of 96, 192, 384 and 768 hrs. 


The idea was to have each sample just barely faded 


® American Dyestuff Reporter 16, 707; also 14, 853. 
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rposure Racks from the South 


4 


3 


‘ 
t 


FI. 


in the first exposure period and badly faded jn the fourth 
with two distinct steps in between. The grouping was 
necessary because of the differences in fastness of the 
individual samples. This grouping was used for all other 
sets regardless of how the samples faded in those sets; 
that is, the Group 1 samples in Set A were the Group 1 
samples in Sets K, B, F, ete. 

Set K was exposed for the same time, group by group 
and quarter by quarter, as Set A, but it was started a 
year later jn order to find out how well results obtained 


in the “standard” exposure could be duplicated. 


4. Other Daylight Exposures (Sets B, D, E, and F). 

The conditions under which the seven types of day- 
light exposures were made may now be listed for ready 
reference : 


Set A—Exposed only on clear days between 9 a. m. 
and 3 p. m.; under glass, at an angle of 45 
degrees from the horizontal, facing south. 
When clouds came up, the samples were 
promptly covered. 

Set B—Simultaneously with Set A and under the 
same conditions except that no glass cover 
was used over the samples.- 

Set C—Like Set A but in a vertical position facing 
north. Because, in this position, exposure 
required excessive time, this set was not car- 
ried through to completion and will not be 
discussed in this report. 

Set-.D—Exposed continuously day and night, regard- 

“less of the weather, under glass, vertical, 
facing south. 

Set E—Exposed continuously, under glass, at an 
angle of 45 degrees, facing south. 


100 
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Fic. 5—Spectral Transmission of the Glass Used 
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Set F—Exposed continuously under glass, vertical, 

facing north. 

Set K—Like Set A but starting in June, 1927, the 
Set A exposures having been started in 

June, 1926. The 1926 samples only, num- 


bers 1 to 1047, were exposed in this set. 


Set B was exposed for the same time, group by group 
and quarter by quarter, as Set A and _ simultaneously 
with it. 


Sets D, E, and F were exposed so as to obtain, as 
nearly as could be judged by rapid inspection, the same 
average fading as that obtained in Set A. The object 
of this procedure was to determine approximately the 
fading time of each of the several sets relative to Set A, 
and the effect of different conditions of exposure on the 
fading of individual dyeings. 


A detailed record of the time of exposure of the dif- 


Fic. 4—One of the 





Exposure Racks; Near View 


ferent sets is given in Tables 8 to 13. These tables also 
contain data on the temperature and humidity during 
the exposures. No record was made of the amount of 
light reaching the samples under the several conditions, 
since it had previously been shown that the amount of 
fading could not satisfactorily be correlated with this 
quantity as measured by the barium photoelectric cell.° 
A comparison of temperatures taken with a plain mercury 
thermometer and with a thermometer having the bulb 
covered with black paper is shown in Fig. 6. Dyed sam- 
ples may reach a temperature 10 degrees higher than 


that given by a plain mercury thermometer. 

5. Carbon Arc Exposures (Set G-H). 
The commercially available carbon are lamp known as 
10 Appel, “Report on Experiments with the Photoelectric Cell 


in Relation to Testing Fastness to Light of Dyed Materials.” 
American Dyestuff Reporter 16, 715-719, November 14, 1927. 










































Proceedings of the American Association of Textile Chemists and Colorists 


E 
f 
f 
iS 
LO 
y 
b 
1- " Black 
in Cover 
as 
ell 
s. 
NO COVER, 
Fic. 6—Temperatures Taken with a Plain Mercury Ther- 
mometer and with a Thermometer Having the Bulb 
Covered with Black Paper-— Observed Dur- 
ing the Set A, Under Glass, Exposures 
the Fade-Ometer,'! which is especially designed for fad- 
ing tests, was used because it runs for over twenty-four 
hours without attention and because it is in rather gen- 
eral use in industrial laboratories.’ It is a glass-enclosed 
arc giving little or no radiation below a wave-length of 
. 320 my but much between 350 and 480 muy. 


tance of 10 inches from the axis of the arc. 


Set G-H, which was identical with those previously 





the environmental conditions were very similar. 
were experienced in the operation of the machines. 


*2 Since this work was started a lamp known as the Fugitometer 
has been developed by the British Research Association for the 
W oolen and Worsted Industries. We understand that it differs 
Irom the Fade-Ometer in having a means for controlling the hu- 
midity and temperature of the air about the samples while they 
are being exposed. Auxiliary equipment for ventilating the Fade- 
Ometer and raising the humidity of the air about the samples being 
exposed in it is now obtainable from the Atlas Electric Devices 


Company. 








Its spectral 
distribution in comparison with sunlight is given in 
~ Table 1. The solid carbons furnished with the lamp 
were used. The lamp was operated on a 230-240 volt DC 
circuit at 12-13 amperes. The samples were placed in 
the holders provided and were thus exposed at a dis- 


11 Two new Fade-Ometers (as manufactured in 1926) were very 
kindly placed at our disposal for this work by the Atlas Electric 
Devices Company, of Chicago. It has previously been shown by 
the committee that Fade-Ometers in different mills may produce 
different amounts of fading in a given time. The two used by us 
were found to take practically the same current, as shown by a 
recording ammeter, and they were probably interchangeable, since 
No difficulties 
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described, except that the samples measured 24% by 3 
inches, was exposed in the Fade-Ometer, each sample for 
two different periods of time. The G samples were given 
an exposure corresponding to the first and second quar- 
ters of the Set A sun exposures, and the H samples were 
given exposures corresponding to the third and fourth 
quarters of Set A. A piece of thin sheet aluminum was 
used to shield one-half of the sample, while the other half 
was receiving its full exposure. 

According to the manufacturer, exposure for one hour 
in the Fade-Ometer is equivalent to 1.3 hours of summer 
sunlight for textiles. Thus 42/3 are hours should corre- 
spond to our unit of six hours of summer sun between 
9 a.m. and 3 p. m. (Set A). On the average this was 
found to be true and the arc exposures were timed ac- 
cordingly, as indicated in Table 13. 

It is interesting to observe, jn passing, that on the 
average lithographic prints faded as much in 21/3 hours 
exposure to the arc as in six hours exposure to the sun 
(Set A).° In other words, a lithographic print which 
fades at the same rate as a dyeing in the sun exposure 
will fade twice as fast as the dyeing in the arc exposure. 

In carrying out the arc exposures, repeated interrup- 
tions were avoided as far as possible. Each sample was 
exposed for approximately half the time in the upper row 
of openings and the other half of the time in the lower 
row, since it is claimed that somewhat more fading is 
produced in the upper row than in the lower in a given 
length of time.** The receptacle below the lamp was 
supplied with water at all times and the globes were 
cleaned daily. 

The maximum temperature given by a mercury ther- 
mometer, the bulb of which was covered with black 
paper and placed near the samples during exposure to 
the arc, was found to be 80°C. Without the covering 
of black paper the maximum observed temperature 
was 70° C. 


IV. Metnuop oF Stupy1ING RESULTS 


The usual method of evaluation by visual comparison 
of samples was used in studying the fading obtained. 
Each sample was compared with the corresponding Set A 
sample as standard. The comparisons were made by 
Appel and Welch'* working together in 1926 and 1927 
and by Appel and Smith’* in 1928. They were made 
without reference to the particular dye under considera- 
tion. A second comparison made independently of the 


13 Gordon, “Testing Fastness of Dyed Colors to Light.” Ameri- 
can Dyestuff Reporter 14, 488 (1925). 


14 Isabel M. Welch was formerly assistant chemist at the Bu- 
reau of Standards. William C. Smith is research associate at the 
Bureau of Standards from the A. A. T. C. and C. See acknowl- 
edgment. 
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first served as a check. Later, the comparisons were 
reviewed in some detail by Cady and in a more general 
way by other members of the sub-committee. 

In making the comparisons, the point of view of prac- 
tical use was always uppermost in mind. Two dyeings 
were considered to be faded to the same extent even if 
one darkened and the other became paler, provided 
color change was noticeable and objectionable to 


same extent. 


the 
the 
The behavior in all four periods of ex- 
the 
However, the shorter periods of exposure often 
showed little fading and in such cases the attention was 
focused more particularly on the longer exposures. Not 
infrequently the comparison was made difficult by pe- 
culiarities in behavior under the different conditions of 
exposure. Notwithstanding the difficulties, it is believed 
the final results are substantially correct and that the 
personal factor has been minimized. 


posure was considered and judgment was based on 
whole. 


Each sample was rated in the comparison as having 
faded “‘less,” ‘ “equal,”’ “slightly more,” 
or “more” than the corresponding sample in Set A. The 
“slightly more” and “slightly less” categories are sig- 
nificant chiefly in showing the general trend of the 
fading. The “less” and “more” categories contain sam- 
ples which show a decided divergence from the Set A 
sample and therefore require special consideration. These 
comparisons are recorded in Table 2. 


‘slightly less,” 


Peculiarities in behavior under different conditions of 
exposure may be associated with the fiber, or with the 
dyeing class, chemical class, or color of the dyestuff. 
A statistical study of the results to detect such correla- 
tion is justified by the large number of samples used, 
and such a study has been made. (See under “Miscel- 
laneous Observations.” ) 


V. RESULTS OF THE DAYLIGHT EXPOSURES 


1. Sets A and K, Sunlight Through Glass. 


Set A was used as the standard of comparison for all 
other sets because it was exposed in the “standard”’ test 
of the sub-committee. This test had been found to give 
essentially reproducible results in the earlier experiments 
and has done so in the present work. Thus Set K, which 
was exposed a year later than Set A but in the same way 
and for the same periods of time, was compared sample 
by sample with Set A with the following results: Over 
95 per cent of the 1,043 samples faded to the same ex- 
tent in the two sets; 0.3 per cent faded “less,” 3.6 per 
cent “slightly less,” and 0.6 per cent “slightly more,” in 
Set K. 

Results of the sample-by-sample comparison of this 
and other sets with A are given in Table 2 and are sum- 
marized in Table 14. 


““ 
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2. Set B, Direct Sunlight. 


Set B is strictly comparable with Set A, having been 
Set B differs from Set A 
in that no glass cover was placed over the samples. Thus 
Set B received the ultra-violet radiation which was ab- 
sorbed by the glass over Set A, and in addition a certain 
amount of light which the glass reflected and which thus 
did not reach the Set A samples. Two other differences 
between Set A and Set B exposures should be noted. 
In general, the temperature was lower and the atmo- 
spheric humidity higher in the Set B exposures. 
Table 8.) 

The general agreement in the fading of Set B com- 
pared with Set A is good, as shown in Table 14. Seventy- 
four per cent of the B samples match the A samples 
very closely; 7.3% of the samples have faded “slightly 
less,” and 14.4% “slightly more” in Set B. It is not 
surprising to find that 3% faded decidedly “more” in 
Set B than in Set A and to note a trend toward greater 
fading in Set B than in Set A. 
ciently marked, when all of the dyeings are considered, 


exposed simultaneously with it. 


(See 


This trend is not suffi- 


to support those who would attribute great effectiveness 
in producing fading to the short wave-length ultra-violet 
in sunlight which does not pass through window glass. 
It is to be noted, however (Table 14), that the 208 ‘1927 
dyeings” show a greater tendency toward more fading 
in Set B than in Set A, than the 1,044 “1926 dyeings” 
show. They are probably less representative than the 
larger group. 

One and three-tenths per cent of the B samples, sixteen 
in all, faded decidedly “less’”’ than the corresponding 
samples in Set A. This was not to be expected, and must 
be accounted for by the difference in temperature and 
humidity of the two sets of exposures. Dyes which have 
behaved in this way are: Hematine and Quinoline Yel- 
low, on wool; Quinoline Yellow, Helindone Orange R 
Powder, Safranine A Conc., Methylene Blue 2B, Vic- 
toria Blue BX, Eosine Y, Erythrosine B, and Phosphine 
G, on silk. None of the cotton dyeings faded “less” in 
Set B than in Set A.” A further study of some of these 
dyeings has been published.*® 


3. Set E, Continuous, 45 degrees. 


Set E was exposed in the same frames used for Set A 
but was out continuously, that is, day and night, and 
regardless of the weather. Thus, in addition to the in- 
tense sunlight of clear days, it received the diffused light 
of cloudy days and the subdued light of morning and 
evening. The temperature during the E 
showed essentially the same range as that during the A 


exposures 





15 Appel and Smith, “Report of the Sub-Committee on Light 
Fastness: 2. The Fading of Dved Textiles in the Light Trans- 
mitted by Various Glasses.” American Dyestuff Reporter 1%, 
410-422 (1928). 
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exposures, but much of the time it was lower. The rela- 
tive humidity was much higher on the average during 
the I. exposures, the air being practically saturated at 
times, though on bright hot days it was quite as dry as 
during the A exposures. Tables 8 and 11 should be 
consulted for the dates of exposure of Sets A and E. 

In comparing E with A it must be remembered that 
the exposure of each quarter of the E samples was ended 
when, in the judgment of the observer, the average fading 
of the whole group of samples was equal to that of the 
corresponding A samples. That he was reasonably suc- 
cessful in properly timing the exposures is shown by the 
summary of comparisons given in Table 14. 

Of the 1,252 samples, 64.2% faded to the same extent 
in Set E asin Set A. The rest are distributed as follows: 
1.8% “less,” 20.7% “slightly less,” 7.1% “slightly more,” 
and 6.2% “more” in Set E. The variation from Set A 
shown by Set E is about the same as that of Set B, but 
a slightly larger number of samples are found in the 
“less” and “more” categories. Inspection of Table 2 
reveals that a rather larger number of the cotton dyeings 
have faded more than the average in Set FE, and that 
the wool and silk dyeings have faded somewhat less than 
the average. 

Seventy-eight samples of Set E have faded more than 
the Set A samples. Of these, 71 are cotton, five are wool, 
one is silk, and one weighted silk. If this accelerated 
fading is to be attributed to the higher humidity or to 
the selective action of low intensity light, then the corre- 
sponding samples in Set F should be faded more than 
those in Set A. This is found to be true with only five 
exceptions. Similarly, since Fade-Ometer exposures are 
characterized by low atmospheric humidity and high light 
intensity, the corresponding samples in Set G-H should 
not fade more than in Set A. Sixteen exceptions are to 
be noted. Of these, nine are ice colors on cotton, and 
one js indigo on wool, which may sublime at the high 
temperature in the Fade-Ometer."® 

Twenty-three Set E samples have faded “less” than 
the Set A samples. Only one of these js cotton, eleven 
are wool and eleven are silk. Dyeings which fade “less” 
in Set E might be expected also to fade “less” in Set F 
and “equal” or “more” in Set G-H. Nine exceptions in 
the first class and one in the second are noted among 
the samples referred to above. 

Thus the Set E exposure data may be taken to show 
that a good many cotton dyeings fade at a different rate 
in continuous exposures than in the standard (inter- 
mittent) sun exposure in comparison with some other 
cotton dyeings, and more particularly in comparison with 
wool and silk dyeings. This is brought out more clearly 
in Sets D and F to be discussed. 





‘6 Hibbert, “Notes on the Effect of Light on Colored Fabric, II.” 
J. Soc. Dyers and Colourists 44, 10 (1928). 
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4. Set F, Continuous, North. 


Sets A, B, and E are very similar in their fading; 
Sets D and F show marked diiferences from them. 
Sets D and F are of special interest because they were 
exposed very much like curtains in south and north 
windows, respectively, and because the fastness to light 
tests proposed as standard in Germany and in England 
are similar to Set D exposures. Set F will be discussed 
next because it presents the greatest contrast to Sets A, 
B, and E. 

Set F was exposed continuously, in a vertical position, 
behind glass, facing north. Thus it received light of 
relatively low intensity. It is a well known fact that the 
spectral distribution of skylight is different from direct 
sunlight.’°. The temperature of this exposure was low 
and the humidity relatively high, as shown in Table 12 
which also gives the exposure data. 

The timing of these exposures was extremely difficult 
because some of the dyeings faded too much and others 
too little as judged by comparison with Set A. The 
results obtained, which are shown statistically in Table 15, 
bring out this behavior clearly. Thus in the column of 
totals, the 1,252 samples are distributed as follows: 
“Less” than Set A, 399 samples; “slightly less,” 263 
“equal,” 376; “slightly more,” 73; “more,” 141. An 
examination of Table 15 shows that nearly half of the 
cotton dyeings have faded too much and that the large 
majority of the wool and silk samples have faded too 
little, relatively. Thus a very clear cut difference in 
behavior between the cotton dyeings and the wool and 
silk dyeings is shown. It is quite true, however, that 
some of the cotton dyeings have behaved like the wool 
dyeings and a few of the wool and silk dyeings have be- 
haved like the cotton dyeings. The differences in be- 
havior just referred to are not marked in Group 1 and 
Group 2 exposures. Group 3 was split into two parts, 
3A and 3B in the tables, and the first part was exposed 
for a shorter time than the second. Thus a better dis- 
tribution of the wool and silk samples in the five cate- 
gories was obtained, but it can be seen (Table 15) that 
some of the samples are overexposed and others: under- 
exposed relative to Set A. 

The ten wool dyeings and the five silk dyeings which 
have faded “more” than the corresponding Set A dye- 
ings are especially interesting since they have behaved 
markedly different from the other dyeings on the same 
fiber. A list of them follows: 


199 Diazine Black V on silk. 

370 Pontacyl Fast Black BBO on silk. 
864 Eosine Y on silk. 

866-867 Erythrosine B on silk. 

430 Ethonic Fast Fuchsine 2B on wool. 
589-591 Superchrome Yellow GN on wool. 
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Diamond Flavine GA on wool. 


610 Autochrome Green BB on wool. 

(95 Erio Chrome Flavine A cone. on wool. 

s0+ Erio Chrome Cyanine RC on wool. 

1329-1330 Indigosol O on wool. 

Five samples, namely, 201 Direct Pure Yellow M, 


485 Thioflavine S, 868-9 Phosphine G conc, and 874 Acid 
Magenta Cryst, were originally placed in this list because 
they faded darker and duller in Set F than in Set A. 
On long standing in the dark, the faded area of these 
samples has mellowed down to such an extent that they 
are finally classified as equal to or only slightly more 
faded than the Set A samples. 

The extent of the divergence in relative fading of 
certain samples in Set F from that of the corresponding 
samples in Set A, is shown by the data given in Tables 16 
and 17. Although some samples faded as much in three 
days under Set F exposure conditions as in 48 hours 
under Set A conditions, other samples required eleven 
days and others sixty-one days in Set F to fade to the 
same extent as when exposed for forty-eight hours in 
Set A. Some samples required eleven, others forty-one 
and still others 160 days exposure in Set F to fade to 
the same extent as in ninety-six hours exposure in Set A. 

The data obtained from Set F may be further analyzed 
by tabulating according to dyeing method and chemical 
class. This has been done only for the cotton samples. 
The tables are not given here but it is evident that the 
basic dye types, the triphenylmethane, xanthene, thiazol, 
azine, and thiazine dyes applied on a tannin mordant, 
have faded relatively more in Set F than in Set A. The 
vat dyes, particularly the indigoids, show a marked ten- 
dency to fade more, relatively, under the Set F condi- 
tions. Sulphur dyes do not show this tendency and 
direct azo dyes, including as they do a variety of chemi- 
cal types, show a diversified behavior. The coupled “ice 
colors,” however, show a marked tendency to fade rela- 
tively more in Set F. 

The wool and silk samples in Set F do not appear to 
show any marked peculiarities in behavior that can be 
definitely associated with the chemical class or dyeing 
method. 


5. Set D, Continuous, South. 


Set D was exposed continuously in a vertical position 
behind glass facing south. Thus it received sunlight at 
an acute angle on clear days and skylight at all times. 
The temperature and humidity was intermediate between 
those recorded for sets E and F. 


given in Table 10. 


Essential data are 

Set D received light of lower intensity than Set F, 
but at times light of higher intensity than Set F. Perhaps 
the results may best be described as intermediate between 
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those obtained from Sets E and F. This is true as to 
the time required to produce equal fading and as to the 
nature of the fading, though in general the D samples 
are more nearly like the F samples. It is not thought 
necessary to go further than to give the distribution of 
the samples in the comparison with Set A. 
three-tenths per cent were “less” 
in Set A, 
“slightly more,” and 10.1% “more.” 


Nine and 
faded in Set D than 
24.9% “slightly less,” 47.6% “equal,” 8.1% 

Only 90 of the 
7.2%, behaved markedly different in 
Set D from their behavior in Set F. 
Table 2 will confirm this statement and show the general 
similarity in behavior between the sets. 


1,252 samples, or 


Examination of 


VI. Resuuts oF THE CARBON Arc Exposures (SET G-H) 


It has already been stated that Set G-H was exposed 
in the Fade-Cmeter, a type of the carbon arc light, ac- 
cording to the schedule given in Table 13. For textiles, 
42/3 Fade-Ometer hours were taken to be equivalent to 
six sun hours (Set A), and this ratio proved satisfactory 
in the tests. The sample by sample comparison of sun- 
through-glass (Set A) with carbon-are (Set G-H) ex- 
posures shows in general rather good agreement in the 
amount of fading. The fading of the G-H samples is in 
many instances distinctly different in quality from that 
of the A samples, so that jt cannot be said they repro- 
duced the appearance of the sun exposures. However, 
it is expected that the arc exposures will lead to approxi- 
mately the same fastness classification as the sun ex- 
posures in the majority of cases. This will be discussed 
in another report. The are exposures more nearly match 
the Set A and Set B sun exposures than they do other 
daylight exposures and they are less divergent from them 
than the Set F exposures. It is probable that other types 
of daylight exposures could be approximated by modify- 
ing the temperature, humidity, and light intensity of the 
arc exposures. 

VII. FastNess CLAssiFICATION 


AND STANDARDS 


OF FASTNESS 


One of the very practical and important results of this 
work will be a classification of the fastness of the 1,252 
dyeings on the basis of tests which have been carried out 
at one time. The divergence in classification resulting 
from the different conditions of exposure will also be 
shown. Although much of this work has already been 
done, it is reserved for publication in a later report in 
order to incorporate with it a discussion of standards of 
fastness. 

Advantage has been taken of this work to study the 
standards proposed by the German Fastness Commis- 
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sion,’ by the British Research Association for the Wool- 
and by the British Silk 
Research Association.’ Some of these standards did 


s 


en and Worsted Industries,' 


not fade as anticipated and further work has been neces- 
sary in order to find a series of dyeings suitable for 
standards under American conditions. This does not 
necessarily imply that the European standards are un- 
satisfactory, but merely that the dyeings made from these 
standards in an American laboratory and exposed in this 
country gave results different from those obtained abroad 
from dyeings made abroad. It will be remembered that 
the European method of test is to expose continuously 
in a vertical position facing south. This test is repro- 
duced in the Set D exposures, though the latitude of 
Washington is far south of that of England and Germany 

Standards are being chosen as far as possible from 
those already in use in Europe. The requisites for a 
standard are considered to be as follows: (1) It must 
show a different amount of fading for each period of 
exposure, the differences being clear-cut and easily dis- 
tinguished. (2) It must show approximately the same 
relative degree of fading in Sets A, B, E, and G-H, that 
is, with and without glass, continuous or intermittent 
exposure in sunlight, or in the carbon arc. (3) It must 
be a well-known dye of definite composition applied by a 
simple method, and easily duplicated, and the dyeings 
must not change in color when stored. The committee 
is trying to provide dyeings to meet these requirements 
at the present time. 


VIII. MisceELLANEOUS OBSERVATIONS 


1, “Fading” Darker. 


A considerable number of dyeings have become darker 
instead of lighter in these tests. This behavior seems 
to be especially pronounced in strong dyeings of tri- 
phenylmethane dyes. For example, the 5% dyeing of 
Patent Blue A (No. 649, Table 2) has become darker 
in each exposure period until in the fourth period, 
forty-eight hours, it has become almost jet black. The 
weak dyeing of this dye (No. 651, 0.2%) has faded 
lighter and lighter. A 1% dyeing (No. 650) has dark- 
ened slightly in the first three exposure periods, but in 
the fourth it is obviously becoming lighter. 

“Fading” darker is not limited to triphenylmethane 
dyes nor to any one fiber or color. Some dyeings “fade” 
darker during exposure to the north, Set F, as well as 
during exposure under Set A conditions. Others have 
faded darker in A, but not in F. A list of some of 


** American Dyestuff Reporter 16, 613, 641, 672 (1927). 
*s Journal Society of Dyers and Colourists 41, 347 (1925). 


Rs Laboratory Report No. 21, British Silk Research Laboratory, 
University of Leeds, July, 1925; also Journal Society of Dyers 
and Colourists 42, 301 (1926), 
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sets follows: 


152 
156 
176 
214 
215 
219 
259 
260 
291 
293 


307 


309 
351 
391 
409 
430 
435 
441 
450 
465 
466 
601 
628 
643 
649 
754 
7638 
69 


or 


> =) =) 


x 
wD —_ 3 = 
~2 


Co 


824 
860 
S69 
875 
955 
974 
975 
979 

1318 

1332 

1389 

1390 

1391 






the samples which have faded darker in one or more 


Samples Which “Fade” Darker 


2.0% 
2.0% 
2.0% 
2.0% 
2.0% 
2.0% 
2.0% 
0.5% 
1.0% 
4.0% 


20.0% 


20.0% 
2.0% 
2.0% 
2.0% 
5.0% 
5.0% 
5.0% 
5.0% 
5.0% 
1.0% 
5.0% 
5.0% 
5.0% 
5.0% 
3.9% 
5.0% 
5.0% 
5.0% 
5.0% 
3.0% 
5.0% 
1.0% 
2.0% 
2.0% 
20.0% 


5.0% 


10.0% 


5.0% 


1.0% 
2.0% 


of 
2.0 /0 


Pontamine Light Yellow 5 GX on cotton. 

Pontamine Yellow SX on cotton. 

Direct Fast Yellow NN on cotton. 

Fast Acid Green B on silk. 

Alphazurine 2G on silk. 

Alphazurine A on silk. 

Azo Yellow A 5W on silk. 

Azo Yellow A 5W on silk. 

Sulphur Yellow 2G on cotton. 

Sulphogene Yellow GA on cotton. 

Indanthrene Gold Orange 3G_ paste on 
cotton. 

Anthra Yellow GC paste on cotton. 

Metanil Yellow conc. on silk. 

Alizarine Astrol B on silk. 

Kiton Pure Blue V on silk. 

Ethonic Fast Fuchsine 2B on wool. 

Metanil Yellow 1955 on wool. 

Erio Green Extra on wool. 

Wool Green BSNA on wool. 

Violamine DSA on wool. 

Violamine DSA on wool. 

Pontacyl Fast Violet 10B on wool. 

Acid Violet 4BX on wool. 

Acid Yellow 1029 on wool. 

Patent Blue A on wool. 

Victoria Blue B on wool. 

Brilliant Milling Blue B on wool. 

Kiton Pure Blue V on wool. 

Brilliant Milling Green 6B on wool. 

Guinea Green on wool. 

Alizarine Astrol B on wool. 

Indanthrene Yellow GK pdr. on silk. 

Victoria Blue BX on silk. 

Phosphine G conc. on silk. 

Acid Magenta Cryst. on silk. 

Ponsol Green BN paste on cotton. 
Ponsol Yellow G dbl. paste on cotton. 

Ponsol Yellow G dbl. paste on cotton. 
Ponsol Gold Orange G dbl. paste on cottom. 

Alizarine Supra Blue R on wool. 

Paranitraniline Red on cotton. 

Azo Yellow A5W on wool. 

Azo Yellow A5W on wool. 

Azo Yellow A5W on wool. 





2. Rate of Fading. 


The classification of a dyeing for fastness depends on 
how soon it starts to fade and how badly it fades in a 
given time. 






It is customary to test comparative fastness 
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by making a single exposure. A dyeing which shows less 
fading is said to be faster than one which shows more 
fading in this test. A considerable number of vat-dyed 
silk samples show distinct alteration in color during a 
short exposure, but do not fade very much more during 
longer exposures. This is true of some cotton and wool 


dyeings also. If a dyeing which behaved in this way 


were tested in the single exposure test referred to above 


its “fastness” would depend upon the duration of ex- 
posure, provided the standard used faded in uniform 
steps. A study of the rate of fading of a few samples 
by measurement of their spectral reflection is contem- 
plated. 


> 


3. Color Changes in the Unexposed Area. 


At least one-tenth of the samples showed distinct color 
changes in the unexposed area during one or more of 
the tests. In the majority of cases these changes were 
temporary, the original colors returning after the samples 
were kept in the laboratory for a few days. These tem- 
porary color changes were probably produced by the 
drying out of the samples on a hot day or by an increase 
in the moisture in the fibers on damp days. 

About forty-five samples show color changes in the 
unexposed area which may be permanent. Usually these 
took place in the Set A exposures, the E exposures show- 
ing it to a somewhat less degree and the other sets still 
less or not at all. However, in some instances, the op- 
posite behavior was observed. Dyeings of Ponsol Violet 
RRD paste on cotton, for example, became much redder 
in Set F, but did not change in Set A. Laboratory tests 
have shown that the drying out of the samples in Set A. 
or the increase in moisture content of them in Set F, 
will produce similar results, and that the color changes 
persist for a long time after the samples are returned to 
normal conditions. The following samples show color 
changes in the unexposed area which are still noticeable 
after several months. 


Samples Which Show Color Changes in the 
Unexposed Area. 

Direct Sky Blue 6B Conc. on cotton. 
Direct Sky Blue 6B Conc. on cotton. 
Pontamine Copper Blue RRX on cotton, 
Pontamine Copper Blue RRX on cotton. 
srilliant Sky Blue 5G on cotton. 
Direct Fast Blue RW on cotton. 
Kryogene Violet 3RX on cotton. 
Cross-Dye Green 2G Conc. on cotton. 
Sulphur Black R Ex. Conc. on cotton. 
Sulphur Black R Ex. Conc. on cotton. 
Indanthrene Gray 3B Double Paste on cotton. 
Thioindigo Red B Paste on cotton. 
Anthrene Dark Blue BO 25% 
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661 
663 
664 
665 
667 
6635 
669 
671 
672 


683 


Alizarine Rubinol R on wool. 
Alizarine Rubinol R on wool. 
Alizarine Geranol B on wool. 
Alizarine Geranol B on wool. 
Alizarine Direct Violet ER on wool. 
ER on wool. 
Alizarine Direct Violet ER 
Alizarine Fast Gray 
Alizarine Fast Gray 2BL on wool. 
Alizarine Red S on wool. 


Alizarine Direct Violet 
on wool. 
2BL on wool. 


Red S on wool. 
Neolan Blue 2G on wool. 
Ciba Violet B Powder on silk. 
Ciba Violet B Powder on silk. 
Pyrogen Green GK on cotton. 


Alizarine 


930 
931 
944 
950 
951 
954 
95% 


986 


Sulfogene Carbon BB Conc. on cotton. 
Sulfogene Carbon BB Conc. on cotton. 
Ponsol Violet RRD Paste on cotton. 
Ponsol Dark Blue BR Paste on cotton. 
Ponsol Dark Blue BR Paste on cotton. 
Ponsol Green BN Paste on cotton. 
BN Paste on cotton. 
Ciba Violet B Powder on cotton. 
Ciba Violet B Powder on cotton. 
Indigo MLB/6B Powder on cotton. 
Methylene Green B on cotton. 
Methylene Green B on cotton. 

New Blue DA Cone. on cotton. 
Capri Blue GON on cotton. 

Neolan Green B on wool. 


Ponsol Green 


98% 

989 
1000 
1001 
1010 
1032 
1307 
1308 
1309 
1310 
1311 
1327 
1331 
1363 
1370 
1371 
1402 
1403 
1405 
1411 
1412 
1413 
1440 
1447 
1495 


Neolan Green B on wool. 

Neolan Green B on wool. 

Neolan Blue 2G on wool. 

Neolan Blue 2G on wool. 

Indigo on wool. 

Beta-naphthol and alpha-naphthylamine on cotton. 
Indanthrene Olive R Paste on cotton. 
Indo Carbon CL on cotton. 

Indo Carbon CL on cotton. 
Thioindigo Red B Paste on wool. 
Thioindigo Red B Paste on wool. 
Ciba Blue 2B Powder on wool. 
Alizarine Black RB Powder on wool. 
Alizarine Black RB Powder on wool. 
Alizarine Black RB Powder on wool. 
Kiton Fast Red 4 BL on wool. 
Direct Black EG on weighted silk. 
Sulphur Black T Extra on cotton. 


4. Reversal When Kept in the Dark. 

It was found that in some instances the appearance of 
the dyeing several weeks after the exposure was com- 
pleted was sufficiently different from the original appear- 
ance to suggest that the sample had changed in color 
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during storing. One obvious case is that of Violamine, 
sample number 465. The exposed area of this sample 
was very much darker than the unexposed when first ex- 
amined, but later was found to have partially reverted to 
its original color. It is difficult to trace such behavior, 
but our observations lead to the conclusion that in work 
of this kind samples should be examined immediately 
after exposure and again later, to discover temporary 
effects. 

5. Fastness of the Same Dye on Different Fibers. 

A study of the fastness of a given dye on different 
fibers was not contemplated when this work was started. 
As a result, the 136 dyes which occur on more than one 
fiber were often not from the same source or were not 
applied to the different fibers in the same strength. The 
samples have been examined carefully, but the detailed 
observations need not be listed here. Some of the dyes 
are faster on one fiber, others on another, and no general 
rule for all dyes can be made at this time. We hope to 
make a further study along these lines in the near future. 


6. Relation of Color to Fastness. 


The notion that particular hues are more fugitive than 
others is very persistent. This work shows that dyeings 
of all the principal hues are to be found in both the fast 
and fugitive groups. The chemical constitution of a dye 
rather than the color determines its fastness. Certain 
particularly bright or pure colors are unobtainable with 
fast dyes. 


7. “Fast” Dyes. 


It may be of interest to name the dyeings which have 
withstood sunlight and daylight for nearly six months 
when exposed continuously, under window glass, at an 
angle of 45 degrees from the horizontal, facing south. It 
cannot be said that any of these are strictly a match in 
color for the unexposed dyeings. However, the follow- 
ing dyeings have changed very little in color and are 
the fastest of those tested. All of the cotton dyeings 
have changed in color and accordingly they are not rep- 
resented in this list. The silk dyeings in this list are all! 
badly tendered and the dyes have in fact outlasted the 
ber to which they were applied. 


Dyeings Which Have Faded Very Little in Nearly Six 
Months Continuous Exposure, Set E Conditions 


79 2% Direct Fast Yellow NN on silk. 

01 5% Indanthrene Brilliant Violet BBK Powder 
on silk. 

Ponsol Blue GD Double Powder on silk. 

07 =5% Indanthrene Blue 5G Powder on silk. 

209° 5% Hydron Brown G Powder on silk. 

940 8% Anthranol Fast Plack SE on wool. 


505 20% 
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631 5% Direct Fast Yellow NN on wool. 

21 5% Xylene Light Yellow 2G on wool. 

30 5% Kiton Fast Yellow 3G on wool. 

834 10% Ciba Pink BG Powder on silk. 

909 40% Alizarine Indigo Brown R Paste on silk. 
1303. 8% Alizarol Black 3G on wool. 

1330 15% Indigosol O on wool. 

1397 5% Fast Light Yellow 3G on wool. 


IX. ACKNOWLEDGMENT 


This investigation has had not only the support of the 
American Association of Textile Chemists and Colorists 
and the Bureau of Standards, but that of a number of 
individuals and firms. To all of them the authors and 
the sub-committee wish to acknowledge their indebtedness. 

The dyeings were made by no less than eighteen co- 
operating laboratories, as follows: 


American Printing Company. 

American Woolen Company. 

Arlington Mills. 

Calco Chemical Company. 

Carbic Color & Chemical Company, Inc. 
Cheney Brothers. 

Ciba Company. 

E. I. du Pont de Nemours & Co. 
Franklin Mills. 

Geigy Company, Inc. 

General Dyestuff Corporation. 

Mount Hope Finishing Company. 
National Aniline & Chemical Company, Inc. 
National Silk Dyeing Company. 
Newport Chemical Works, Inc. 
Oriental Silk Printing Company. 

Pacific Mills. 

U.S. Testing Company. 


The exposure of so large a number of samples and 


TABLE 1 


Spectral Distribution of the Radiation * from the Glass-Enclosed 
Carbon Arc Lamp Compared with Sunlight at Wash- 
ington. D. C., on May 25, 1928, 11 to 12 A. M. 

Per Cent of the 
Total Radiation 


Spectral Range Arc Sun 
Pee BOW ON co oininky ceo eea ein eaens 0.0 1.6 
Bes CN 5i5ss acid Naw oes 2.0 3.2 
Cee Fe Ot ik sah acne Sune 18.5 12.6 
Re ID MN neg ia So sik hie ies ee Sesh ae 9.3 21.9 
C= BAOO MIG osc ee se esesda caw ee 16.5 38.9 

DA <I DA no: 5s dno 8 én be aw abe 22.1 21.4 
BOO0—— 1B TN iin 5 eke cee bs pene ees 31.6 0.4 





*Measurements by W. W. Coblentz, Bureau of Standards. 
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the preparation of the records required constant attention The membership of the sub-committee follows : 
and care. Isabel M. Welch during 1926 and 1927 and ‘ : ; 
W. C. Smith during 1927, 1928 and 1929 have carried Wm. H. Cady, Chairman — Arthur E. Hirst 


out this work most satisfactorily and their assistance is Wm. D. Appel George A. Moran 
gratefully acknowledged. Hugh Christison Walter M. Scott 


TABLE 2 


List of Samples and Comparison of the Fading Under Different 
Conditions of Exposure (Sets B to H) with That in the 
“Standard” Sun-Through-Glass Exposure (Set A) 


EXPLANATION OF TABLE 2 


The serial number and Colour Index * number of the samples 
are given in columns 1 and 2. Column 3 gives the dyeing 
strength,y name and manufacturer of the dye,—f and column 4 
the fiber on which the dye was applied; C = cotton, W = wool, 
S = silk, and SW = weighted silk. The dyeing method is indi- 
cated in column 5 by a number which refers to Table 6. The 
group number in column 6 is a key to the time of exposure of 
the samples as given in Tables 8 to 13. The remainder of 
Table 2 is a sample-by-sample comparison of Sets B, D, E, F 
and G-H exposures with Set A exposures. The “x” in the 
column under L indicates that the sample is Jess faded than in 
Set A. Similarly, when the “x” appears under M, the sample 
is more taded; when under = it is faded to the same extent as 
in Set A. The column between those headed L and = is for 
slightly less faded samples, and that between = and M is for 
slightly more faded samples. The “slightly more” and “slightly 
less” categories are significant chiefly in showing the general 
trend of the fading. The “less than” and “more than” cate- 
gories consist of samples which show a decided divergence from 
the corresponding Set A samples, and therefore require special 
consideration. 


*See footnote 7 in the text. 

+ The dyeings are full shades if the strength is not indicated. 

tThe abbreviations used to indicate the manufacturers are 
listed at the end of this explanation. 


Abbreviations of Manufacturers’ Names 
AAP—American Aniline Products, Inc. 
BDC—British Dyestuffs Corporation, Ltd. 
CAL—Calco Chemical Company. 

CAMP—John Campbell & Co. 

CENT—Central Dyestuff & Chemical Company. 
CHEM—Chemical Company of America. 
CIBA—Ciba Company, Inc. 

DAV—Albert David Chemical Company. 
DH—Durand, Huguenin & Co 

DP—E. I. du Pont de Nemours & Co. 
GARF—Garfield Aniline Works. 

GEI—Geigy Company, Inc. 

GEN—General Dyestuff Corporation. 
NA—National Aniline & Chemical Company, Inc. 
NEW—Newport Chemical Works, Inc. 
PEER—Peerless Color Company. 
PHAR—Pharma-Chemical Corporation. 
SAN—Sandoz Chemical Works. 

SCOT—Scottish Dyes, Ltd. 
SW—Sherwin-Williams Company. 

U. S—United States Color & Chemical Company. 
ZIN—Zinsser & Co. 
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TABLE 2—Continued 


COMPARISON WITH SET A 


SET ee F\sers: 
— = = , 
x x 

x x 











MANUFACTURE 
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5.0% KITON FAST RED 4BL 
1.0% PONTACYL LIGHT RED BL DP 
2.0% PONTACYL LIGHT RED BL DP 
5.0% PONTACYL LIGHT RED BL DP 
.0% LOGWOOD CRYSTALS - BLACK ZRON LIQUOR - 
qe GREEN B } 

DIRECT GREEN B E 
,DIRECT BLACK EG 200% NE 
DIRECT BLACK EG 200% NE 
% ERIE ORANGE Y NA 
ERIE ORANG: Y NA 
ERIE SCARLET 7B Ni 
ERIE SCARLET 3B NA 
ERIE SCARLET B Ne 
ERIE SCARLET B 
~ CHRYSOPHENINE XXX CONC 
CHRYSOPHENINE XXX CONC 
WOOL VIOLET 4BN 
WOOL VIOLET 4BN 
® FAST GREEN B 
REEN B 
CYANONE 3R 
CYANONE 3R 
CYANONE 
, CYANONE 
% SOLANTINE BROWN R 
SOLANTINE BROWN R 
WOOL GREEN S 
WOOL GREEN S 

% ACID FAST VIOLET BG 
q FAST VIOLET BG 
ERIE SCARLET B 
ERIE SCARLET B 
FAST WOOL CYANONE 3R 
o> FAST WOOL CYANONE 3R 
% FAST WOOL CYANONE R 
FAST WOOL CYANONE R 
FAST RED A 
SUPRAMINE YELLOW R 
ALIZARINE SUPRA BLUE A 
ACID ALIZARINE GRAY 
VICTORIA BLUE R GEN 
FAST RED A GEN 
INDANTHRENE BRILLIANT VIOLET 2R PDR 
% VICTORIA BLUE R 
% FAST ACID VIOLET AOR 
ACID ALIZARINE GRAY G 
CALEDON RED BN PASTE sco 
CHLORAZOL FAST RED FG 
CHLORAZOL VIOLET N 
PONCEAU R 
METHYL VIOLET 2B 
INDANTHRENE BLUE GC PASTE GEN 
INDOINE BLUE R 
CHICAGO BLUE 6B 
SULPHUR BLACK T EXTRA 
HYDRON BLUE G PASTE GEN 
METHYLENE BLUE BG GEN 
KRYOGEN VIOLET 3R 
BENZO FAST RED SBL 
NAPHTHOL GREEN B 
ANTHRAQUINONE GREEN GXNO GEN 
DIAMINE FAST RED F GEN 
AZO ACID RED B 
6 AMARANTH 
ACID VICLET 4RN 
PONCEAU RR 
INDIGOTINE I 
TURKEY RED (ALIZARINE GY 
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TABLE 2—Continued 
COMPARISON WITH SET A 


SET D|SET E SETS 
GéH 


MANUFACTURER 


| FIBER __ 
DYEING 
METHOD 
GROUP 


2.0% PONTAMINE BROWN D3G 
% PONTAMINE BROWN D3G 
CHLORAZOL FAST BROWN RK 
CHLORAZOL FAST BROWN RK 
% DIAMINE CATECHINE B 
DIRECT FAST BROWN M 
DIRECT FAST BROWN M 
BRILLIANT SKY BLUE 5G 


PRPRPRPRIP OPP 


e G 

% PONTAMINE LIGHT YELLOW 5 GX 
PONTAMINE LIGHT YELLOW 5 GX 
BRILLIANT BENZO FAST YELLOW GL 
RILLIANT BENZO — YELLOW GL 

y , E a Ui 

% PONTAMINE YELLOW 8X 

CHRYSOPHENINE XXX CONC 

CHRYSOPHENINE XXX CONO 


~ 
>< >< DS 4 D< OS — Bd 


rat 


Won re 
amet on 


% ERIE BLACK NR EXTRA 
ERIE BLACK NR EXTRA 
BENZO FAST BLUE &GL 
eae FAST BLUE 8GL 


OPE ERR RP RHR PRP HRP PRR RRP RRP REP RPP RRR RRP RPP RR eR rip PP PrP PPP 


£ DIRECT BLUE 2B CONC 
PONTAMINE VIOLET WN 
PONTAMINE VIOLET N 
ERIE VIOLET 2B 
a i “ OLE oR 
6 DIRECT FAST PINK E2GN 
DIRECT FAST PINK E2GN 
ERIE PINK 2B 
ERIE PINK 2B 
% DIRECT FAST’ YELLOW NN 
% DIRECT FAST YELLOW NN 
PONTAMINE GREEN GX 
PONTAMINE GREEN GX 
CHLORANTINE FAST GREEN B 
4% CHLORANTINE FAST GREEN B 
5% ERIE GREEN MT 
.O% ERIE GREEN MT 
25% BENZO AZURINE G 
BENZO AZURINE G 
% DIRECT FAST BLUE 
% DIRECT FAST BLUE RW 
DIRECT FAST BLUE SFF 
DIRECT FAST BLUE SFF 
CHLORANTINE FAST VIOLET 4BL 
% CHLORANTINE FAST VIOLET 4BL 
% PONTAMINE FAST RED SBL 
PONTAMINE FAST RED 8BL 
ERIE FAST RED FD 
ERIE FAST RED FD 
% ERIE FAST SCARLET 4BA 
% ERIE FAST SCARLET 4BA 
THIOFLAVINE 8 
THIOFLAVINE 8 
DIAZINE- BLACK V 
% ERIE VIOLET 2B 
© DIRECT PURE YELLOW M 
DIRECT PURE YELLOW M 
DIRECT FAST ORANGE RS 
DIRECT FAST ORANGE RS 
% DIRECT ORANGE OR 
% DIRECT ORANGE OR 
-0% CHRYSOPHENINE XXX CONC 
-5% CHRYSOPHENINE XXX CONC 
.0% FAST SILK GRAY M CONC 
% FAST SILK GRAY M CONC 


aacadaacaadeaaaahaaad 


MADADJ)AGGG TAG aaqdaaaagaaaaa|aaaaagl 
PPPRPHINNRPRPUINE RP RRP RN HRP Nee 


DHHHDOHHAD 
rou apa NO HH 
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TABLE 2—Continuced 








MANUFACTURER 










CIBA RED G PASTE 
CIBA VIOLET B PDR CIBA 
0 CIBA VIOLET B PDR 















HELINDONE VIOLET R PDR 
HELINDONE VIOLET R PDR GEN 
BRILLIANT GREEN CRYST 
GREEN CRYST 




















SAFRANINE 6B 

SAFRANINE &B NA 
VICTORIA GREEN WB NA 
VICTORIA GREEN WB 









SAFRANINE A 
SAFRANINE & 
METHYLENE GREEN B NA 
METHYLENE GREEN B NA 
FUCHSINE RS CONC 
FUCHSINE RS CONC 
FAST SILK GRAY M CONC 
FAST SILK GRAY M CONC NEW 
RHODAMINE B EXTRA DP 

RHODAMINE B EXTRA 
METHYLENE BLUE 2B 
METHYLENE BLUE 2B 









































NEW BLUE DA CONC NA 
NEW BLUE DA CONC NA 
RHODAMINE 6GDN EXTRA GEN 


RHODAMINE 6GDN EXTRA GEN 
METHYL VIOLET 2B CONC NA 
METHYL VIOLET 2B CONC NA 
VICTORIA BLUE BX DP 
VICTORIA BLUE BX 
AURAMINE CONC 
AURAMINE CONC 
NILE BLUE BX GEN 
NILE BLUE BX GEN 
THIOFLAVINE T 
THIOFLAVINE T 
DOINE BLUE R 
INDIONE BLUE R 
EUCHRYSINE RRD GEN 
EUCHRYSINE RRD 

THIONINE BLUE GO 
THIONINE BLUE 
PHOSPHINE G DP 
PHOSPHINE G DP 
CAPRI BLUE GON 
CAPRI BLUE GON 
CHRYSOIDINE Y EXTRA 
CHRYSOIDINE Y EXTRA NA 
TURQUOISE BLUE GL EXTRA GEN 
TURQUOISE BLUE GL EXTRA 
BISMARCK BROWN Y 
BISMARCK BROWN Y 
SETOGLAUCINE GEI 
SETOGLAUCINE GEI 
CRYSTAL VIOLET P 
CRYSTAL VIOLET P 
PONSOL BLUE 3G PASTE 
PONSOL BLUE 3G PASTE DP 
CIBANON BLACK 2B PASTE 
CIBANON BLACK 2B PASTE 
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COMPARISON WITH SET A 
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[GROUP | 
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TABLE 2—Continuced 


MANUFACTURER 


FAST CRIMSON 6BL 

FAST CRIMSON 6BL 

QUINOLINE YELLOW 0 
QUINOLINE YELLOW 0 


AMACID AMARANTH 
AMACID AMARANTH 
ETHONIC FAST FUCHSINE 2B 


% ETHONIO FAST FUCHSINE 2B 


> ETHONIC FAST FUCHSINE 2B 
FAST CRIMSON R 
FAST CRIMSON R 
FAST CRIMSON R 


% METANIL YELLOW 19 


f METANIL YELLOW 19 
WOOL ORANGE GG 
WOOL ORANGE GG 


GREEN EXTRA 
GREEN EXTRA 
GREEN EXTRA 
ORANGE A 


| AZO CRIMSON 8 
AZO ORIMSON 8 
AZO CRIMSON 8 


% WOOL GREEN BSNA 
% WOOL GREEN BSNA 


WOOL GREEN BSNA 
FAST FUCHSINE 6B 
FAST FUCHSINE 6B 
© FAST FUCHSINE 6B 
LETH 

ETHONIC FAST VIOLET ORLN 
ETHONIC FAST VIOLET ORLN 
CROCEIN SCARLET MOO 


% CROCKIN SCARLET MOO 
% CROCEIN SCARLET MOO 


AZO FUCHSINE GA 
AZO FUCHSINE GA 
AZO FUCHSINE GA 


-0% VIOLAMINE DSA 


% VIOLAMINE DSA 

VIOLAMINE DBA 

PONTACYL CARMINE 2G 
PONTACYL CARMINE 2G 


CHLORANTINE FAST VIOLET 4BL 
CHLORAMINE FAST ORANGE ER 

CHLORAMINE FAST ORANGE ER 
FAST ORANGE EG 


qc NE 
-5% PONTAMINE FAST ORANGE EG 


BRILLIANT BENZO FAST YELLOW GL 
ENZO FAST YELLOW GL 


}~ BENZO FAST GRAY BL 


BENZO FAST GRAY BL 
CHLORANTINE FAST GREEN B 
CHLORANTINE FAST GREEN B 


% THIOFLAVINE S 
% THIOFLAVINE S 


6 PONTAMINE BROWN D3G 
PONTAMINE BROWN D3G 

CHLORANTINE FAST YELLOW 4GL 

CHLORANTINE FAST YELLOW 4GL 
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TABLE 2—Continued 










COMPARISON WITH SET A 
SET B|SET D|SET E|SET F|SETS 
Gé&H 

= MiL = MiL «= L = MiL s=M 
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x x 
X 

x x 

x x 
X X 













0% BRILLIANT MILLING GREEN 6B 
[0% BRILLIANT MILLING GREEN 6B GEN 
24% BRILLIANT MILLING GREEN 6B GEN 


rPrNNr 









b GU RE 
GUINEA GREEN 
METACHROME BLUE BLACK 2BX GEI 
METACHROME BLUE BLACK 2BX 
b M 


% FUSTIC CRYST 
FUSTIC CRYST GEI 
HEMATINE CRYST GEI 
DIAMOND BLACK F 
7, DIAMOND BLACK F 
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ERIO CHROME RED B 
ERIO CHROME RED B 
% ERIO CHROME FLAVINE A CONC 
% ERIO CHROME FLAVINE A CON 
% ERIO CHROME FLAVINE A CONC GEI 
ERIO CHROME BLUE BLACK BC GEI 
CHROME BLUE BLACK BC 
, CHROME BLUE BLACK BC 
% ERIO CHROME BLACK T GEI 
ERIO CHROME BLACK T GEI 
ERIO CHROME BLACK T GEI 
CYANINE RC 
CYANINE RC 
4 CYANINE RC 
ERIO CHROME BLUE BLACK R GEI 
ERIO CHROME BLUE BLACK R GEI 
BLUE BLACK R 
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ERIO CHROME VERDONE 5 
ALIZARINE ASTROL B 
% ALIZARINE ASTROL B 
% ALIZARINE ASTROL B 
HYDRON BROWN R PDR GEN 
HYDRON BROWN R PDR 
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1 
I - 1 
10.0% PONSOL GOLD ORANGE G DBL PDR DP 1 x ; 
1.0% PONSOL GOLD ORANGE G DBL PDR DP 1 x x 
5.0% CIBA VIOLET B PDR CIBA 1 x x 
% CIBA VIOLET B PDR CIBA 6 {1 X x 
.0% CIBA PINK BG PDR E x x x 
0% CIBA PINK BG PDR 6 x x Xx 
0% HELINDONE BROWN G PDR GEN 6 x | x] it 
% HELINDONE BROWN G PDR 6 x X X 
0% HELINDONE VIOLET R PDR 6 x x x 






% HELINDONE VIOLET R PDR 
SULFANTHRENE PINK FF DBL PDR 
SULFANTHRENE PINK FF DBL PDR DP 
BRILLIANT INDIGO 4G PDR 
% BRILLIANT INDIGO 4G PDR 
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TABLE 2—Centinued 


MANUFA 


INDO CARBON CL 
INDO CARBON CL 
NAPHTHOL ASSY & FAST BLACK LB BASE 
NAPHTHOL ASD & FAST SCARLET R SALT 


fo KETACHROME VIOLET B 
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% PONTACYL FAST YELLOW G 


NMnNND|” 
yMrP rH 


b E 
METANIL YELLOW CONC 
PONTACYL CARMINE 2G 
PONTACYL CARMINE 2G 
9 TARTRAZINE XXX CONC 


XYLENE LIGHT YELLOW 2G 
PONTACYL LIGHT YELLOW 2G 

f PONTACYL LISHT YELLOW 2G 

i ASTROL B 

ASTROL B 

ALIZARINE URANOL 2B 
ALIZARINE URANOL 2B 

b ALIZARINE CYANINE GREEN 3G 

% ALIZARINE CYANINE GREEN 3G 
ALIZARINE CYANINE GREEN CG EX 
ALIZARINE CYANINE GREEN CG EX 
ALIZARINE SAPHIROL SE 

% ALIZARINE SAPHIROL SE 

Te SEY BLUE 
ALIZARINE SKY BLUE B 
NIGROSINE WSB CRYST 
NIGROSINE WSB CRYST 

-0% THIOFLAVINE TCN 

4% THIOFLAVINE TCN 
VIOLAMINE RR 
VIOLAMINE RR 
KITON PURE BLUE V 

-5% KITON PURE BLUE V 


ANDAAMNNHMHNDUNHDDOHDDMDDNHW 
Pere eee PPP eee Eee 
>< >< DS Ds 


en ne 


SCARLET 2R 
SCARLET 2R 
FAST RED A 
-0% FAST RED A 
% FAST RED A 
ANTHRANOL CHROME RED B 
ANTHRANOL CHROME RED B 
ANTHRANOL CHROME RED B 
% FAST CRIMSON 6BL 


422 BBHMHHMWOD 


aaaaa)934"< 
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MANUFAC TURER 


ALIZAROL BLACK 3G 
ALIZAROL BLACK 3G 
ALIZAROL BLACK %G 


ALIZARINE 
ALIZARINE 
ALIZARINE 


SUPRA BLUE A 
SUPRA BLUE A 
SUPRA BLUE A 


NEOLAN GREEN B 

NEOLAN GREEN B 
GREEN B 
BLUE 26 
BLUE 2G 
BLUE 2G 
ORANGE R 
ORANGE R 
ORANGE R 


% ALIZARINE 


ALIZARINE 
ALIZARINE 


SUPRA BLUE R 
SUPRA BLUE R 
SUPRA BLUE R 


NEOLAN YELLOW R 

NEOLAN YELLOW R 

NEOLAN YELLOW R 

NEOLAN RED 3B 

NEOLAN RED 3B 

NEOLAN RED 2B 

INDIGO, VAT DYED - LIGH 
INDIGO, VAT DYED - MEDIUM 
INDIGO, VAT DYED - HEAVY 


INDIGOSOL 
INDIGOSOL 
INDIGOSOL 


0 
0 
0 


A -NAPHTHOL & @-NAPHTHYLAMINE 


8 -NAPHTHOL &#-NITRANILINE 
4 -NAPHTHOL &™-NITRANILINE 
PONSOL RED AFF DBL PASTE 
PONSOL RED AFF DBL PASTE 
PONSOL BLACK B DBL PASTE 
PONSOL BLACK B DBL PASTE 


PONTAMINE 
PONTAMIN 
o SOLANTINE 
SOLANTINE 
PONTAMINE 
PONTAMINE 
PONTAMINE 
PONTAMINE 
SOLANTINE 
SOLANTINE 
PONTAMINE 
PONTAMINE 
PONTAMINE 


DIAZO YELLOW 2GL,DEV Zz 
DIAZO YELLOW 2GL,DEV Z 
PINK 4BL 

PINK 4BL 

LIGHT GRAY GG 

LIGHT GRAY GG 
BRILLIANT VIOLET B 
BRILLIANT VIOLET B 


RED 8BLN 

DIAZO BROWN R, DEV Z 

DIAZO BROWN R, DEV Z 

DIAZO BROWN R,4 -NAPHTHOL 
ROWN R, 4 -NAPHTHOL 


NIAGARA FAST BLUE RL 
NIAGARA FAST BLUE RL 


SOLANTINE 
SOLANTINE 


BROWN R 
BROWN R 


INDANTHRENE YELLOW BROWN 3G PASTE 
INDANTHRENE YELLOW BROWN 3G PASTE 
INDANTHRENE BLUE & GK PASTE 
INDANTHRENE BLUE & GK PASTE 
INDANTHRENE KHAKI GG PASTE 


INDANTHRENE 


PASTE 


INDANTHRENE OLIVE R PASTE 
INDANTHRENE OLIVE R PASTE 
INDANTHRENE SCARLET R PASTE 
INDANTHRENE SCARLET R PASTE 
HELINDONE BLUE B PASTE 
HELINDONE BLUE B PASTE 
INDANTHRENE GOLDEN YELLOW 


INDANTHRENE oSEoks *yEEE OH 


DBL PASTE 


TABLE 2—Continued 


COMPARISON WITH SET A 


>|seT B|SET DISET E 
L= MIL = MIL = & 
x 
x 


fa@aaaa| Fie | 
DYEIN 
| ETHOS | 
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aaaas 


FFAS Aa Ba OT 


>< D</>S OS PS OS 


aaszaa 


4aaaas 
ot >< 
” ss 
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Pro EN EMO Ae Bo 
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oon 214 


aqnagagQeanad 


PH Pee 
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DOr eA 


rPRrEY 
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ss 


SIIKI INIT BE imi Be 


Q 
~s 
pe np Ee 
ss PS 





QqQ aqeaanana 













































































AMERICAN DYESTUFF REPORTER Vol. XVIII, No. 11 
Proceedings of the American Association of Textile Chemists and Colorists 


TABLE 2—Centinued 


= 


COMPARISON WITH SET A 


4 
{ 
THOD } 
! 


GROUP 


MANUFACTURER 


DYEING | 


¥ 


© 


).0% PONSOL GOLD ORANGE RRT DBL PDR 
PONSOL GOLD ORANGE RRT DBL PDR 
% SULFANTHRENE BLUE GR PASTE 
SULFANTHRENE BLUE GR PASTE 
PONTAMINE LIGHT YELLOW 5GX 
® PONTAMINE LIGHT YELLOW 5Gx 
DIRECT FAST SCARLET R 
DIRECT FAST SCARLET R 
PONTAMINE FAST RED 8BL 
PONTAMINE FAST RED SBL 
© ANTHOSINE 5B 
ANTHOSINE 5B 
ANTHOSINE 3B 
ANTHOSINE 3B 
% ALKALI BLUE L 
% ALKALI BLUE L 
VICTORIA BLUE BX 
25% VICTORIA BLUE BX 
od RHODAMINE B EXTRA 
% RHODAMINE B EXTRA 


R 


‘< 


a 


7 


Oncont & 
XO \O 


Or 


Qu OO 


ne 
PAS 


penser ait 


SAA 
AAA AGI ONONON OY 


6 tle tn 
RR 
PRR He nn nimw ei mn 


WUT HR nbn t 


ERYTHROSINE B 
ERYTHROSINE B 
fo PHOSPHINE G CONC 


POLAR RED B CONC 
POLAR RED B CONC 
POLAR RED G CONC 
% POLAR RED G CONC 


OOOO UID 0 rw WOH HY OD HOw Vow wO! 
Perr 


ACID MAGENTA CRYST 
ALIZARINE RUBINOL R 
ALIZARINE RUBINOL R 
* ALIZARINE RUBINOL 3G 
% ALIZARINE RUBINOL 3 
ALIZARINE IRISOL R 
ALIZARINE IRISOL R 


% NILE BLUE BX 
0% RHODAMINE 6G EXTRA 
lg RHODAMINE 6G EXTRA 
f PONTAMINE DIAZO BLUE M 
f DIRECT VIOLET R 
DIRECT VIOLET R 
PONTAMINE FAST BLUE 2GL 
PONTAMINE FAST BLUE 2GL 
% BENZO FAST ORANGE 2RL 
— BENZO FAST ORANGE ORL 
BENZO FAST HELIOTROPE BL 
BENZO FAST HELIOTROPE BL 
BENZO FAST HELIOTROPE 4BL 
% BENZO FAST HELIOTROPE 4BL 


x 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 


DNDDVNNDDMNH WD VDHNVNNNAHAW 
RPNMANINNMNFH 
m4 Pd Os 


os 
— bt o¢ D< Pd) 


TOLUYLENE FAST ORANGE GL 
BENZO FAST BROWN 3GL 
BENZO FAST BROWN 2GL 

% ANTHOSINE B 


ALIZARINE GRAY B FDR 
ALIZARINE VIOLET B PDR 
ALIZARINE GREEN B PASTE 
% ALIZARINE GREEN G PASTE 
f ALIZARINE INDIGO BROWN R PASTE 
BENZOFORM YELLOW GL 
BENZOFORM YELLOW GL 
CHLORAMINE VIOLET R 
% CHLORAMINE VIOLET R 


DODD HR GIGI ARIAS SOI I OI. td GI 90 10 NVR RP RIP RRR RIP R ee 


MM 1 1 MVM! fo 1 1) 


XB 
x 


ln nnnunnn oa 
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TABLE 2—Continued 














MANUFACTURER 









AMARANTH 200% 

FAST ACID GREEN B 
FAST ACID GREEN B 
ALPHAZURINE 2G 
ALPHAZURINE 2G 
INDIGOTINE CONC NA 
INDIGOTINE CONC NA 
ALPHAZURINE A 
ALPHAZURINE A 






eer 


PRR RP RRO PER RRR RIP Ree 

















aaaaajaaaaa| FIER 















QUINOLINE YELLOW 160% NA 
QUINOLINE YELLOW 180% NA 
ERIE SCARLET 3B NA 
ERIE SCARLET 3B NA 
ALKALI FAST GREEN 2 : 


ALKALI FAST GREEN 2G 

RESORCIN BROWN R NA 

RESORCIN BROWN R NA 

WOOL ORANGE 2G CRYST 

WOOL ORANGE 2G CRYST 
BL 













FAST CRIMSON 6BL 
WOOL ORANGE A CONC NA 
WOOL ORANGE A CONO 

VICTORIA GREEN WB CRYST 
VICTORIA GREEN WB CRYST 
SAFRANINE A CONC NA 
SAFRANINE A CONC NA 
METHYLENE BLUE 2B 
METHYLENE BLUE 2B 




































NDONADHHHNDHHVWNDAHHNAHHHODAYNHHODM Anna 


























1 

1 

1 

1 

2 

2 

4 

4 

4 

4 

2 ERIE YELLOW 3 

QO. ERIE YELLOW KM NA 3 

2. ERIE ORANGE Y NA 3 

QO. ERIE ORANGE Y 3 
2 DIAZINE BLACK 

0.5% DIAZINE BLACK 3 

2. ERIE PINK 2B NA 3 

0. ERIE PINK 2B NA 3 

5. ERIE BLACK NR 3 
i ERIE BLACK NR 

2.0% FAST FUCHSINE 1 

0.5% FAST FUCHSINE NA 1 

2. SOLANTINE VIOLET R NA 3 

0. SOLANTINE VIOLET R 3 

2 ACID GREEN L i 

0.5% ACID GREEN L gs} 1 

; CROCEIN SCARLET MOO NA |8|1 

CROCEIN SCARLET MOO na |s|1 

AZO YELLOW A 5W NA |8|1 

AZO YELLOW A 5W NA |s|1 








FAST RED S CONC 
FAST RED S CONC NA 
WOOL VIOLET 4BN NA 
WOOL VIOLET 4BN 
INDULINE B EXTRA 




























Rane He eR RR Re 








INDULINE B EXTRA 

METHYL VIOLET 2B NA 
METHYL VIOLET 2B NA 
PRIMULINE NAC NA 
ANILINE BLACK 1 


ONTAMINE FAST ORANGE E 
PONTAMINE FAST OxANGE EG DP 
SULFOGENE GREEN Kt CONC DP 
SULFOGENE GREEN M CONC 
KRYOGENE VIOLET 3RX 

KRYOGENE VIOLET 3RX 
CROSS-DYE GREEN 2G CONC BDC 
CROSS-DYE GREEN 2G CONC BDC 
SULPHUR BLACK R EX CONC 
SULPHUR BLACK R EX CONC 
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1 xix 
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COMPARISON WITH SET A 
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TABLE 2—-Continued 









COMPARISON WITH SET A 


SET B]SET DISET E|SET FI SETS 
Gé&éH 
L MIL = MIL MiL = MJL = M 
xX Xx} 
x| 

































































PYROGEN GREEN GK 
SULFOGENE CARBON BB CONC DP 
SULFOGENE CARBON BB CONC DP 
SULFOGENE DARK BROWN GN EX 
fo SULFOGENE DARK BROWN GN EX 
% SULFOGENE BRILLIANT BLUE GG CONC 
SULFOGENE BRILLIANT BLUE GG CONC DP 
SULFOGENE CUTCH O DP 
SULFOGENE CUTCH 0 
09 INDIGO RB 
INDIGO RB 
NAPHTHOL AS & FAST BLUE B SALT GEN 
NAPHTHOL AS & FAST ORANGE R SALT GEN 
SULFANTHRENE PINK FF PASTE 
o SULFANTHRENE PINK FF PASTE 
PONSOL VIOLET RRD PASTE 
PONSOL VIOLET RRD PASTE DP 
PONSOL RED VIOLET RRNX PASTE DP 
PONSOL RED VIOLET RRNX PASTE 3, 
% PONSOL BLUE GD DBL PASTE 
0 PONSOL BLUE GD DBL PASTE 
PONSOL DARK BLUE BR PASTE DP 
PONSOL DARK BLUE BR PASTE DP 
ANTHRENE JADE GREEN PASTE 
.0% ANTHRENE JADE GREEN PASTE 
fo PONSOL GREEN BN PASTE 
PONSOL GREEN BN PASTE DP 
PONSOL GREEN BN PASTE DP 
PONSOL GREEN BN PASTE 
% ALIZARINE INDIGO G PASTE 
fo ALIZARINE INDISO G PASTE 
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< s 
= 
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> Ps PS 
~ 
os 
> 
so OS 


0% FUCHSINE RS CRYST CAL |S rs X X 
rg FUCHSINE RS CRYST CAL |S} 4/1 t X x KK 
% BRILLIANT GREEN CRYST CAL |S} 2]1! x X| x Ix ‘x 
.5% BRILLIANT GREEN CRYST S| 212) xX x x i |x 
O% AURAMINE CONC S1. 2b xt X x X D4 
0% AURAMINE CONC St 2ia) x X X x x 
-0% CHRYSOIDINE Y EX GEN |S} 211] x X X x x 
0% CHRYSOIDINE Y EX GEN |S} 211] x X X Xx x 
0% PONTACYL LIGHT RED BL S} 1j2]) x X x 
% PONTACYL LIGHT RED BL Si. abel ¢ x x x 
POLAR MAROON V CONC s] 1yey x X x X x 
POLAR MAROON V CONC GEI |S} 1/2] x x x X X 
ANTERENE RED BN EXTRA PASTE NEW |S} 6/3] X Xx XA x 
ANTHRENE RED BN EXTRA PASTE S| 6]/2]) x X X x 
4 PYROGEN GREEN GK el Ste) x ¥ x x 
f C x X 
Cc 
Cc x 
Cc xX 
Cc x 
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— >t ><] >< OS oO 
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09 CIBA BLUE 2BD PASTE 


aqaaqaaqnwananYg 


CIBA SCARLET G PASTE CIBA 
CIBA SCARLET G PASTE CIBA 
CIBA BLUE 2BD PASTE 






fo Mj PM 1 1 








>< PS PS PS Dd]DS OS BS OS OS 


























PONSOL GOLD ORANGE RRT PASTE DP 
PONSOL GOLD ORANGE RRT PASTE 
PONSOL GOLD ORANGE G DBL PASTE 


X 
% HYDRON BLUE G PDR Cl 7 x x x 
HYDRON BLUE G PDR GEN |c| 7 x | xl x 
CIBANON ORANGE 6R PDR cIBA|c| 7|3 | x| x X 
CIBANON ORANGE 6R PDR C a] x | X 
g C X X x 
> HELINDONE BROWN G PDR GEN |c| 7le| x X X X 
% HELINDONE ORANGE R PDR GEN |c| 7|2] x X x 
HELINDONE ORANGE R PDR Gen |c| 7|2] x x 
% CIBANON YELLOW R PDR CIBA|C| 7|2] x X 
> CIBANON YELLOW R PDR crBalc} 7\2| x | X 
PONSOL YELLOW G DBL PASTE r| x 
% PONSOL YELLOW G DBL PASTE DP 2 
2 
3 
2 
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PONSOL GOLD ORANGE G DSL PASTE XA 
ANTHRENE GOLD ORANGE 4R PASTE NEW xX X 
ANTHRENE GOLD ORANGE 4R PASTE NEW * x 
CIBA PINK BS PASTE X| x 
CIBA PINK BS PASTE X X XA 
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TABLE 3—Dyes Arranged by Colour Index Number 


(c = cotton; w = wool; s = silk; sw = weighted silk) 
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Colour 
Index 
No. 


0 


10 


82 
101 
110 
126 


127 
128 


130 
135 


153 
154 
167 
168 
169 
170 
173 
176 


1 








-~2? 
—] 


Dyed Sample 
Number 


607— 609 
1500 
6438— 645 
379— 380 
920— 921 
1034—1035 
229— 230 
438— 440 
55— 56 
383— 384 
468— 470 
371— 372 
586— 588 
1333 


595— 59% 
1332 

447— 449 
1503 

251— 252 
458— 455 
231— 232 
420— 422 


429— 431 
1435—1437 
619— 621 


57— 58 


411— 413 
1490 
1506 
1331 
558— 560 
592— 594 


99— 100 
171— 172 
111— 112 
175— 174 
247-— 248 
127— 128 
1024—1025 
1493 

381— 382 
435— 437 
259— 260 
1389—1391 
233— 234 
444— 446 
462— 464 
377— 378 
5bo—~ §54 
1380—1382 
568— 570 
546— 548 
1374—1376 


261— 262 
375— 376 
414—. 416 
1477 
1482 

5I— 59 


%39— 741 


Fiber 


a 
tn Znanounnnaaned sa 


Colour 
Index 
No. 


180 
184 


185 
195 
201 
202 
203 
204 
208 
209 


292 
299 
302 
307 


316 
317 


319 
324a 


382 


Dyed Sample 
Number 


574— 5 
211— 212 
426— 428 
1504 
38738— 374 
589— 591 
796— 7 
805— 807 
799— 801 
S808— 810 
760— 762 
1386—1388 
598— 600 


793— 795 
850— 851 
227— 228 
622— 624 
TT2— 74 
369 

1429—1431 
257— 258 


459— 461 


417— 419 
141— 142 
487— 488 
ti 


191— 192 


367— 368 
625— 627 


1461—1464 
1473—1476 
814— 816 


787— 789 
610— 612 
370 

658— 660 
19— 20 
21— + 22 
888 

895— 896 


5— 6 
9— 10 
496 
499 


131— 132 
195— 196 
203— 204 
1038—1039 
540— 542 
151— 152 
848— 849 
1340—1341 
897— 898 
157— 158 
207— 208 
655— 657 
1455—1456 
117— 118 
2238— 224 





Fiber 
Ww 
Ss 
w 
Ww 
Ss 

Ww 
w 
Ww 
w 
Ww 
Ww 
Ww 
w 


n 


w 


anaanaan 


a 
4€aoaan 


enamnauanan 


wn. 
a 
naaws 


Colour 


Index 
No. 


387 
394 


401 


406 
410 


411 
415 


419 


420 


430 
431 
448 


520 
539 


Dyed Sample 
Number 


634— 639 
1451—1454 
1471—1472 

889— 890 

97— 98 

167— 168 

1489 
3%7— 40 
45— 46 
245— 246 
95— 96 

165— 166 

123— 124 

241— 242 

91—_—s—- 92 

109— 110 

613— 615 
1420—1422 

59— +60 

193— 194 
1488 
1502 

93— 94 

147— 148 

652— 654 

872— 873 

616— 618 

83— 84 


121— 122 
169— 170 
200 

89— 90 


105— 106 
2438— 244 
1449—1450 
604— 606 
183— 184 
81— 82 
185— 186 
8i— 88 
133— 136 
1494 
640— 642 
85— 86 
161— 162 
249— 250 
118— 114 
479— 480 
65— 66 
129— 130 
63— 64 
119— 120 
1447—1448 
69— 70 
181— 182 
646— 648 
1445—1446 
67— 68 
177— 178 


Fiber 


NnOaIANnDRADMNM 


Rmaa>wmn 


—-NnANNDAAN 


AAD AD 


a 
DnnanaA < 


Qanna 


SW 


Colour 


Index 
No. 


598 


620 
621 


636 


639 
640 


642 
645 
652 
654 


aE 
O64 


680 


681 
692 


696 


698 


699 
704 
707 
710 


*12 


‘ ~ 


Dyed Sample 


Number 

61— 62 
115—- 116 
155— 156 
103— 104 
205— 206 
389— 390 
T2I— 729 
1395—1397 
38T— 388 
721— 723 
385— 386 
718— 720 


1392—1394 
730— 732 
F90—- 792 

25— 26 
1338—1339 
918— 919 
19018—1019 
235— 236 
N96— 997 
1040—1041 
365— 366 
1036—1037 
916— 917 
992— 993 
255— 246 
778— 780 
2138— 214 


nA 
6:10 Ces 


1459—1460 
914— 915 
1002—1003 
267— 268 
1014—1015 
1491 
1042—1043 
T42— 744 
874— 875 
601— 603 
363— 364 
263— 264 
628— 630 
1457—1458 
1469—1470 
858— 859 
361— 362 
149— 150 


215— 216 
409— 410 
769— 771 


219— 220 
649— 651 
766— 768 
811— 813 
1481 

1484 

T54— 756 
860— 861 
1016—1017 





Fiber 


wy 


nnana 


w 
w 


Ww 


Ww 
w 
Ww 
Ww 


nana 


Onnanaauna 


Y 


Ww 
SW 


y 


ana 


5 ODN 

























Colour 


Index 
No. 


» 
ioe 


$14 


$15 


816 


S41 


$845 
861 
865 
8T0 
$73 


S76 
8383 
909 


Dyed Sample 
Number 


225— 226 


441— 443 
150— 452 
1467—1468 
862— 863 
1006—1007 
§86—. 887 
1012—1013 
407— 408 
465— 467 
1485 
1505 
864— 
866— 867 
868— 869 
1030—1031 
882— 883 
AGRS—1087 
221— 3 
423— < 
11— 
27— 
269 
125— 
201— 2 


79— 


865 


175— 
631— 
405—. 4 
1022—1023 
197— 198 
485— 486 
237— 238 
998— 999 
994— 995 
265— 266 
1O3— 404 
270 

209— 210 
1004—1005 
1032—1033 
57 73— 579 
1010—1011 
884— 8&5 
1020—1021 
239— 240 
1008—1009 
1497 

580— 582 
1000—1001 
1028—1029 
580—. 582 
293— 294 
289— 290 
284 
527— 528 
846— 847% 
964— 965 
1496 


929 
285— 
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TABLE 3—Dyes Arranged by Colour Index Number —Continued 


Fiber 
S 

w 
w 


Ss 


NNHnAADR S 


nan 


canna @ 


- 
_ 


955 
1006 
1012 
1034 
1035 
1039 
1051 
1053 


1054 
1058 
1060 
1062 
1067 
1073 
1075 


1076 
1078 


10380 
1081 
1085 
1088 


1089 
1091 


1092 
1095 


1096 


1099 


1101 


1102 


1104 


1109 


bea 


1113 


1115 
1116 


1118 


1131 


(c = 


cotton: W 


Dyed Sample 
Number 


236 
280 


535— 
279— 
1495 

930— 931 
2738— 274 
2387%— 
682— 


288 
634 
676— 678 
1508 

679— 
399— 
694— 
T06— 708 
393— 394 
1417—1419 
685— 687 
688— 690 
697— 699 
880— 881 
391— 392 
817— 819 
700— 702 
395— 398 
712— 714 
709— 711 
673— 675 
691— 693 
401— 402 
T03— 705 
V15— 717 
661— 663 
8T6— 879 
664— 666 
309— 310 
51%7— 518 
830— 831 
978— 979 
526 
951 
512 
953 
524 


631 
400 
696 


525— 
950— 
dS11— 
952— 
523— 
539 
954— 957 
1336—1337 
826— 827 
944— 945 
1483 
1044—1045 
d41— 342 
dOT— 508 
506 
949 


d05— 
948— 
1492 
305— 
922— 
521— 
974— 
317— 


w 
_~ 
oo 


© orm 
ee) 


ww 
Mow w 


= wool: s 


nNnnas 


1 


t 


aAnnDaDNA 


nann 


aan 


a aA @ 


a ADDN 


= silk; sw 


- weighted silk) 


Colour 
Index 
No. 


1132 


Colour 
index 
No. 


11584 


Dyed Sample 
Number 


319 
s24— 
321— 


Fiber 


ow 


x 
SO CH 


omc 


1186 


70 Woe 


1136 
1143 
1145 
1150 
1151 
1152 
1161 


Se 


11389 


eo OS Oe St Os 


7 OS 


cr OO Ow 


946— | 
d37T— 3: 
926— 9% 
1487 

3385— 336 
972— 
1046—1047 
358— 359 
360 
1325—l: 
1178 13238— i 
1180 21%7— 


1162 


1163 
1170 
1172 
1177 


43 7 
1507 


1183 938— 93% 


TABLE 4 


Vol. 


1 


] 


XVIII, 


Dyed Sample 
Number 


515— 516 
962— 963 
405—1407 
»03— 504 
988— 989 
356— 357% 
842— 843 
958— 959 
354— 355 
402—140+4 
333— 33-4 
529— 530 
531— 532 
970— 971 
838— 839 
990— 991 
832— 833 
986— 987 
d3838— 534 
984— 985 
$36— 837 
968— 969 
960— 961 
T84— TS85 
7386 


1444 


No. 


11 


Dyes to Which Colour Index Numbers Cannot Be Assigned 
Arranged Alphabetically by Name 


(c = cotton; w = wool; s = silk; 


Name of Dye 
Acid Alizarine Gray G 
Acid Anthracene Brown PG 
Acid Anthracene Brown RHA 
Alizarine Black RB Powder 
Alizarine Direct Violet ER 
Alizarine Fast Gray 2B] 
Alizarine 
Alizarine 
Alizarine 
Alizarine 


Indigo Gray B Powder 

Indigo Green B 
5 

Indigo Green G Paste.. 
a 

Alizarine Indigo Violet 

Alizarine Red WB 

Alizarine S$ 


Alizarine Supra Blue R 
Alizarol Black 3G 
Anthosine 

Anthosine 

Anthosine 


B Powder 


Indigo Brown R Paste... 


Paste... 


Anthracene Chromate Brown EB.. 


Anthraquinone Green GXNO 


Anthrene Gold Orange 4R Paste... 


3enzo Fast Blue 8GI. 


Benzo Fast Brown 3GL 


sw = weighted silk) 


Dyed Sample 
Number 
1480 
1486 
561— 563 
555— 557 
1411—1413 
667— 669 
670— 672 
909 
905 
907 
908 
906 
1414—1416 
1304—1306 
1479 
1316—1318 
1301—1303 
903— 904 
856— 857 
854— 855 
549— 551 
501 
980— 
163— 
491— 
901— 


981 
164 
492 
902 


Fiber 
SW 

S 

Ww 

Ww 

Ww 

Ww 





2 = = a = a = 


nmnnmn 


< 





Chlorazol Fast Brown RK 








June 24, 1929 





Name of Dye 


Benzo Fast Orange 2R1 
Benzoform Yellow GI 
ee a 
Brilliant Benzo Fast Yellow GL. 


Brilliant Milling Blue B 
Batali: Blak BUF ooc.cdciewewisccss 
Chloramine Fast Orange ER 


Chloranumne Viclet Bio<icdcuccese 
Chlorantine Fast Green B 


Chlorantine Fast Violet 4BI 


Os > 64 6 * 


Chlorantine Tfast Yellow 4GI 


4+eeeee 


Chromate Brilliant Brown R 
Ciba Pink BG. Paste. .....5.k6ne ce 
Ciba Pink BG Powder? .. o..6o6c0< 
Cibanon Orange 6R Powder 


Cloth Fast Red GR. ..ncicckc cease 
Cross-Dve Green 2G Conc 
Diamine Catechine B 
Diamond Green 3GA 
Diazanil Scarlet 6BA 


Black V 


Diazine 


Diazo Brilliant Green 3G......... 
Diazo Brill. Scarlet 2BL Ex. Conc.. 
Diazo Fast Blue 6GW 
Diazo Green 3G 


Diazo Indigo Blue 4GL Ex........ 
Se Re 
Direct Fast Black LR 
Direct Fast Blue SFF 


Erio Chrome Cyanine RC......... 
Ethonic Fast Violet 2RLN 
Pe NN Wl ccd eeaunnes 
Fast Mordant Blue B 
Fast Orange PSW.............. 
Helindone Blue B Paste 
Hydron Brown G Paste.......... 
Hydron Brown G Powder 
Hydron Brown R Powder......... 
Hydron Sky Blue FK Paste....... 
Indanthrene Blue 8GK Paste...... 
Indanthrene Blue Green B Dbl. Pst. 
Indanthrene Brown 3R Paste...... 
Indanthrene Gold Orange 3G Paste 
Indan. Golden Yellow GK Dbl. Pst. 
Indanthrene Gray 3B Dbl. Pst 


Indanthrene Khaki GG Paste 


AMERICAN 


Dyed Sample 


Number 
159— 160 
481— 482 
893— 894 
910— 911 
G45— TAT 
158— 154 
477— ATS 
763— 765 
1432—1434 
107— 108 


473— 474 
912— 913 
179— 180 
483— 484 
189— 190 
471— 472 
489— 490 
143— 144 
564— 567 
982— 983 
834— &35 


519— 520 
966— 967 
733— 735 
277— 278 
145— 146 
1423—1425 
— 8 
197 
199 
11— 42 
43— 44 
23— 24 
494 
|-— 2 
17— 18 


1400—1401 
1398—1399 


15— 16 
495 

13— 14 

T5— %6 

73— 74 


187— 188 
802— 804 
456— 458 
432— 434 
1426—1428 

53— 54 
1366—1367 
313— 314 
509— 510 
829— 821 
828— 829 
13858—1359 
339— 340 
301— 302 
307— 308 
1368—1369 
299— 300 
538%7— 538 
1360—1361 
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Fiber 
c 

Ss 

NS) 

Ss 

Ww 

Cc 

Ss 

Ww 

Ww 


Nanaunnn 


a 
420A D 


a m fF. 
ANNHADANMRANAABWAANAABRDNDASAAA -FaAnnn 


a 
a = 


Ww 


REPORTER 


Name of Dye 
Indanthrene Orange 3R Paste..... 
Indanthrene Pink B Dbl. Paste.... 
Indanthrene Red GG Paste 


Indanthrene Yellow Brown 3G Pst. 


Indanthrene Yellow RK Paste 
Indo Carbon CI 
SINE TE kad ne seaweerann 
maton Past Red Blocks iacs. 5s 
Kiton Past Red 451. ...6..4.45 0% 
Kromeko Yellow CGW 
Bryowen Violet BR qv... ccc cesses 
Kryogen Violet 3RX............. 
Light Fast Brown 3YI 


fad 2 6.0 6 6 3 a 0 2 2°00 BD 


Metachrome Blue Black 2BX 
Maliine Yellow: O.. . .ic406.0.4 2800 
Naphthochrome Violet R......... 
Naphthol AS and Fast Blue B Salt. 
Naphthol AS & Fast Orange R Salt 
Naphthol AS & Fast Red 3GL Salt. 
N’thol ASBG & Fast Sc’let 2G Salt. 
N’thol ASBR & Fast Se’let 2G Salt. 
Naphthol ASD & Fast Sc’let R Salt 
Naphthol ASG & Fast Se’let 2G Salt 
Naphthol ASRL & Fast Red B Salt 
N’thol ASRL & Fast Red GL Salt. 
N’thol ASRL & Fast Red RL Base 
N’thol ASRL & Fast Scarlet G Base 
N’thol ASRL & Fast S’rlet 2G Salt 
N’thol ASSW & Fast BI’k LB Base 
N’thol ASSW & Fast Red KB Base 
Neolan Blue 2G 


Nealan Green isi% oicinsac encase 
Neolan Orange R 
DODO BRO OES 5 aw dvds kun voce 
DiCOlan TEllOw Fb 6scsndssacasrx 
Niagara Fast Blee RL............ 
Omega Chrome Brown R 
Polar Maroon V Conc 
Polar Red B Cone 


Ponsol Gold Orange RRT Dbl. Pdr. 


Ponsol Gold Orange RRT Paste... 
Ponsol Red AFF Dbl. Paste 


Pontacyl Light Red BI 


Pontamine Brilliant Violet B...... 
Pontamine Copper Blue RRX 


Pontamine Diazo Brown R 


Pontamine Diazo Brown 6G 
Pontamine Diazo Orange 


Pontamine Diazo Red 7BL........ 
Pontamine Fast Black LN 


Pontamine Fast Blue 2GL........ 
Pontamine Fast Orange EG 


Dyed Sample 


Number 
323— 324 
331— 332 
329— 330 
1364—1365 
303— 304 
1356—1357 
325— 326 
370—1371 
V57— 759 
736— 738 


1438—-1440 
1408—1410 
1498 


on* 


29 5— 
71— 
101— 
781— 
724— 
571— 
940 
941 
300 
350 
343 
1373 
349 
344 


351 


“wo 


0D o a= 
Oo ww 


_~ 
oa 


coe et 
2 wf 
ws oS 


751— 753 
1310—1312 
1307—1309 
1313—1315 
1322—1324 
1319—1321 


1352—1353 
1377—1375 
924— 925 
S70— 871 
844— 845 
9%6— 977 
1334—1335 
922— 923 


1441—1443 
1344—1345 
137— 138 
139— 140 
1350—1351 
1348—1349 

35— 36 

38— 34 
500 


3— 4 
193 

47— 48 
891— 892 
271— 272 


475— 476 
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Fiber 


Ga nnaar ff tf 


a 
<= 


Ww 


2 
<= 


© 
or 





a nD 


na 


nnaananana 
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—- DADA ND 
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Dyed Sample 7. Same as No. 3, but diazotized and developed with 
Name of Dye Number Fiber beta-naphthol. 


Pontamine Fast Red 8BI 852— 853 s 8. Same as No. 3, but diazotized and developed with 
Pontamine Light Gray GG 1342—1343 


developer Z, phenylmethyl pyrazolone. 

Pyrogen Green GK §28— 929 9. Same as No. 3, but diazotized and developed with 
Radio Chrome Blue B 1383—1385 developer H, meta-phenylenediamine. 
Rosanthrene Orange R 29— 30 10. Same as No. 6, but oxidized with nitrite. 

31— + 32 11. Mordant dyes, on a chrome mordant. 

498 s 12. Dyed with boiled-off liquor acidified with sul- 
Serichrome Green B 583— 585 phuric acid. Brightened with sulphuric acid. 
Solantine Brown R 1354—1355 13. Dyed with boiled-off liquor acidified with acetic 

1465—1466 acid. Brightened with acetic acid. 
Solantine Red 8BLN 1346—1347 
Solantine Violet R 49— 50 

2538— 254 
Sulfanthrene Pink FF Dbl. Powder 840— 841 
Sulfanthrene Pink FF Paste 942— 943 
Sulfogene Brilliant Blue GG Cone... 934— 935 
werowene Cutch O......66.6...... 936— 937 
Sulfogene Dark Brown GN Ex.... —932— 933 
Sulfogene Indigo Blue G Cone 285— 286 
Sulphur Olive G 281— 282 
Sulphur Yellow 2G 291— 292 
Supramine Yellow R 1478 
Toluylene Fast Orange GI 899— 900 


“a 
as 


a WD 


TABLE 8—Exposure Data for Sets A and B 
(Exposed on clear days only between 9 a. m. and 3 p. m. at 
an angle of 45° from the horizontal facing south; Set A under 
glass, Set B without glass cover.) 


1926 DYEINGS 


anana 


QO 


Exposure- 
L 


QO 


Temperature Rel. Humidity 
Date Date . eg. C.* Per Cent* 
Group Started Stopped Set A SetB SetA Set B 


1.. 6-18-26 7- 9-26 38.5 34.5 21.0 41.5 


cf 424A G 
me woe os 
a OD Hour 


ee 2.. 6-18-26 7-26-26 4.5 34.5 20.5 39.0 
TABLE 5—List of Dyeing Methods 
COTTON 
Direct, dyed with salt. 
Same as No. 1, but diazotized and developed with 3-- 6-18-26 7-26-26 
beta-naphthol. 8-26-26 10- 5-26 
Same as No. 1, but diazotized and developed with 


developer Z, phenylmethyl pyrazolone. 
Same as No. 1, but diazotized and developed with 4-- 6-18-26 7-26-26 
chloride of lime. 8-26-26 10- 5-26 
Same as No. 1, but diazotized and developed with 6-24-27 9-12-27 
developer H, meta-phenylenediamine. 
Same as No. 1, but aftertreated with copper sul-  %-- 6-18-26 7-26-26 
phate. 8-26-26 10- 5-26 
Vat, dyed with caustic soda and hydrosulphite. 6-24-27 10-14-27 
Sulphur, dyed with sodium sulphide. soda ash and 3- 1-28 6-28-28 
salt, nar saereennee with chrome. 1927 DYEINGS 
Basic, dyed on a tannin mordant. 6-29-27 %-15-2% 39.0 30.5 
Ice colors, coupled on the fiber. 
Aniline Black, prussiate black, not chromed. 
Indigosol, padded and developed with nitrous 
acid. 
Same as No. 7, but aftertreated with chlorine. 
Mordant dyes. 


SH RP WWE Owe Pw we Quart 


Hm © oO eS 


48 


9 


24 
48. 
96 
24 
48 
96 
192 
48 
96 
192 
384 
96 
192° 
384 
4 +693 


WOOL 
Acid, dyed with sulphuric acid and Glauber salt... : nee 99.6 ‘ 29.0 
“Direct dyeing,” dyed with sulphuric, acetic or OVC eeeNY ye iia 
formic acid, or ammonium acetate. 
Substantive, dved with Glauber salt. 
Afterchromed. ‘99-97 10-15-27 39.0 
Mordant dyes, on a chrome mordant. eS ale 4 16 — 
Chromate dyes, dyed with chrome in the bath. ae ee 
Indigosol, developed with nitrite. 
Indigosol, developed with chrome. 


SILK AND WEIGHTED SILK 
Dyed with sulphuric acid. 
Dved with acetic acid. 
Dyed with acetic acid and Glauber salt. 
Dyed with soap. 
Dyed with soap and Glauber salt. 
Vat, dyed with caustic soda and hydrosulphite. 


6-29-27 10-15-27 40.0 
3- 4-28 8-24-28 


Swe PWWRK PWWOK RWW PE wWWwe 


*Average of readings made at 9 a. m. . and 3 p. m. om 
days when samples were exposed. 
+Exposure not completed. 
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TABLE 9—Exposure Data for Set K i A ok i ah hi aiated gana iaanaaaem bir 920— 932 
(Exposed under Set A conditions, but started one year later.) 12 Sulphide I ert aed itt tae 2) al er TE Soh 933—1012 
1926 DYEINGS ONLY DS Sa wowicdneucenns ews 1027—1175 
Date ioe «OO ee ee oo Seige. ..... Kakicns Shaadi anal 1177—1230 
Group Started Stopped Deg.C.* PerCent* Quarter Hrs. 15 Miscellaneous, including— 
1.... 6-29-27 7-14-27 39.0 28.0 1 6 . aisKidimnd baked Kulcnts 620— 635 
2 12 SE aise ik sas vanes xs ee als 636— 654 
3 24 PN iad Cure oe Sundae 655— 656 
4 48 cents dd beset cua eee 818— 820 
2 6-29-27 8- 5-27 40.0 27.5 1 12 ND a cae k cee ca ewan s 821— 823 
2 24 Amtimme Black, etc. ......00..s. 8T0— 875 
3 48 Hydroxyketone, etc. .......... 1013—1026 
4 96 17 Natural organic dyestuffs.......... 1231—1249 
Bi 2. 6-20227 9-16-27 40.0 29.0 1 24. 18 Unknown 
2 48 — 
: TABLE 17 
4 192 
4 5-29-27 10-15-27 39.0 26.0 1 48 Time Required to Produce Approximately Equal Fading in 
3- 1-28 4-12-28 2 6 | epideaciacadal 
3 192 (Only cotton samples which have faded “less” in Set F than 
4 384 in Set A are considered.) « Ess ts 
5.... 6-29-27 10-15-27 41.5 23.5 1 96 avek Z 
3- 1-28 9-26-28 2 192 £3 En s 
3. 6384 z a 2% z 
4 768 eas 2 
Bom § 
*Average of readings made at 9 a. m., 12 m. and 3 p. m. on 22, x 
days when samples were exposed. BSGE = 





— Sample No. Hours Days 


TABLE 6—List of Chemical Types 1 6 
















Nip bA SMe tine han aise wend SERRe chee sane 17 
ARRON i i a i al a ceil Ee a ae ee 12 17 

No. Name Number 3, 13, 24, 26, 29, 30, 104, 111, 113, 116, 155, 276... 24 17 
Bs PPA CME Sas Fg Oe lI pa ae os i 1— Re FR Me icity Te tee tad UE 2 oe hg 36 17 

EL Sins aan ives 4 Pe remain eee cas te, St RN SE ae cnn nbcaddanduincnasdiniaakecen 12 25 

BEER De vant eta d ta Bie ye Gs ans asa Mal eae Bie a bos =.1GRe ADE. Te, iia kcoesisade ves ciucns $sekcawewews 12 61 

4 Triphenylmethane ................ 657— 738 17, 125. 124, 129, 153. 264, 101, 274... «50506 = 48 61 

* Tiles Tenge sects ieee tole v30__ "R4 . i Me ES GER Cee ook cakes cawasdk vend bec Nese 72 61 

De RR ec recess Rel aig ranualciare ORte PRR OO AER, RO occu Sree ucrcdis abe eainudmawhesuuieu 144 143 

Co cle eves ieee a sane eae SOO— G11 1D, BOD once icscivsceseccesececccacnen wa a 160 

EN, Ce a eta RE BU s ose ditsw sou sap ethoip weds useasadncdandeeie 144 160 

REINS 86 2a ott ata Sh yD te en he Si 824— 869 PR Seccec ace rekindcane whew anudt wins Aes 192 347 


UN. i gic a wists ante a Rob dau Beas 876— 919 









TABLE 7—Distribution of the Dyes Among the Chemical and Dyeing Classes 
(The number of samples in each class is given. Consult Table 5 for the dyeing methods and Table 6 for the chemical types.) 
DYEING METHODS 
COTTON - —_—___——_ WOOL —SILK 

Chemical A, 3,4. 7. 22, il, ¥ 3 
Types 1 5, 6 13 8 9 10 i b2e 455% 





— WEIGHTED SILK 







4 
Biercioitiaa ts ss med 8 si - ats on 3 2 — Ge cis _ 7 3 
eshte ats 104 52 2 o a 16 oo, BQ 98 se 169 A 11 19 625 
Big a sice 8 ek % a re ate ) we sa 6 5 


PA 6 6 © 4 ae 


Totals 
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TABLE 10—Exposure Data for Set D 
(Exposed continuously day and night behind glass, in a ver- 
tical position, facing south.) 


1926 DYEINGS 


Rel. 

Temp. Hum. 
Deg.C. P.C. 
@) ¢*) 


aoe $5.0 


TABLE 11—Exposure Data for Set E 


(Exposed continuously day and night, under glass, at an angle 


of 45° from the horizontal, facing south.) 


1926 DYEINGS 


Rel. 
Temp. Hum. 
Des.C. PC. 
Stopped c") c 


) 
8- 5-26 44.5 42.5 


Exposure 
24-Hour Days , ate 
Clear Cloudy Started 
2 7-30-26 


» 


Exposurt 
24-Hour Days 
Clear Cloudy 


Date 
Started 


Date 
Stopped 


8-13-26 


Date 


Juarter 


Group 


Quarter 


ww 


eo 


7-30-26 


wo— 


5-14-26 9-14-26 


st oe 09 DD eS C9 2] 6 


7m — 
Co ww 
eX 


BN .L 


8-14-26 
10- 7-26 


9-14-26 
11-19-26 


8-14-26 
6-23-27 
7-19-27 


~w— > 


20) 
36% 


9-16-27 


w 


3614 
70 
22 


w 


a) 
-N p\ 


9-14-26 


— He 


8-14-26 11- 1-26 


10- 7-26 


6-23-27 
7-19-27 


3- 1-28 


~ » ow 
(-18-27 
~ 92 90" 
$-26-27 


8- 8-27 


7-18-2 
7-26-2 


a 
‘ 
x 
ime ‘ 
~ 
‘ 


8- 8-2 


7-18-27 


7-18- 
7-26-2 
8- 8-27 
3- 1-28 
7-18-27 
7-26-27 


. 


2 
» 


x 
‘ 

x 
‘ 


8- 8-27 
3- 1-28 


T- 2-27 
10-15-27 
6-23-28 


1927 


8- 4 
8-11 


7-23- 


»)* 
wt 
Q~ 
27 
on 
2% 


7-23-27 


8- 4-27 
8-30-27 


(-23-27 


g- 4-27 


10- 4-27 


9-23-27 
8- 4-27 
10-15-27 
5-15-28 
§-23-27 
S- 4-27 
10-15-27 
10-26-25 


DYEINGS 
36.5 34.5 


30.5 


we 


ea 


Oe BWW wwe 


— ew OO Oe 


bb 29 © 


44 
78 
561% 


woe wore 
2 NGO Set NG Ne 
EN NEALE 


— 
Or pp <2 


~ 


o— 
DN RN PN ON 


— 5 
He \e 


a) 
2010 9-2 © 


Seas 


N\ WN 


6-22-27 


7-19-27 


7-18-27 
7-26-27 


8- 8-27 


7-18-27 
7-26-27 
8- 8-27 
9-13-27 
7-18-27 
¢-26-27 


R- 8-27 
9-13-27 
3- 1-28 


11-19-26 
6-29-27 
10-15-27 


1927 


»* 


5-10-28 


DYEINGS 
42.0 2%.0 


36.0 


wn 


+ 


pf 


we WORK KE WWe 


9 


wo — POO — 
_— 
Oo 2? Ctr 2 


Om woe 


UI ee 


© oO 
m ODD 


~ 
WS WN 


-~? 


—_— 
a. 
tN rp = 


— 


~ 


< 


3814 
11 
24 
4414 


79 


*Average of readings made at 9 a. m., 12 m, and 3 p. 
days when samples were exposed. 
FOverexposed. 


*Average of readings made at 9 a. m., 12 m. and 3 p. 
days when samples were exposed. 


[Editor’s Note: Owing to mechanical limitations, 


it was not possible to publish these tables in 
strictly numerical order.| 
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TABLE 12—Exposure Data for Set F 


(Exposed continuously day and night in a vertical position 
facing north, behind glass.) 


Date 
Started 


7-50-26 


8-16-26 
6-99.37 


wmv 


3d- 1-28 


8-16-26 
6-22-27 


“Aen w 


3- 1-28 


8-16-26 
G-99 Dy, 


wa~w 


3- 1-28 


2248-27 
7-26-27 
8- 8-27 
%-18-27 
7-26-27 


8- 8-27 


ye Fe 
7-26-27 
8- 8-27 
3- 1-28 
%-18-27 
7-26-27 
.. Bee 

1-2 


7 
3- 1-28 
7-18-27 
7-26-27 
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TABLE 13 
Time of Exposures of Set G-H (to Carbon Arc Light) 





-——— Exposure Hours 
G SAMPLE 





H SAMPLE 















Group Ist Half 2nd Half Ist Hali 2nd Half 
PCC Ore 2h 914 18% 37 
Die cath Rtihaat 9! 1824 3714. + 4% 

Cloudy eee Sb ec 1824 ot! 2 742 3 149! 3 
2 Mae ji Bhs le thoi 3714 7424 149% 29824 
SE Mer ckceesais 42%, «149% 298% 9TY% 
3Y ————— 
5Y TABLE 16 
214 | Time Required to Produce Approximately Equal Fading in 
314 Set A and Set F 
10 (Only samples which have faded “more” in Set F than in 
3014 Set A considered.) ae 
10% : ie 
4154 a Sees 
8 E85 
19 ct Ze #5 
36% y ve-s 
804 i oH 

150% Sample No. Hours Davs 

934 992, 1002, 1006, 1012, 1014, 1016, 1018, 1022, 
39 Rte eR Se crn ores alin Fate oh ae 48 3 
yG14 | 11, 12, 150, 993, 996, 998, 1015, 1023, 1026, 

15014 1030, 1036, 1040, 1043..............02. 48 434 
a Ne idictiericcbnasadanaceke 48 8 (*) 
6x1, 10, 34, 118, 121, 122, 127, 135, 136, 149, 166, 

194 3 172, 174, 185, 186, 197, 198, 357, 360, 867, 

aon 994, 995, 997, 999, 1003, 1007, 1008, 1013, 
ai 1017, 1019, 1020, 1027, 1028, 1029, 1031, 

RODS, WR, BR. TMB so soins scandens des 48 11 
134 ey EL PES one Shas aca ae Ra 48 14 (*) 
_ OMRON oo cin) oc eae iSaceuNumonemen 48 17 (*) 
= MMe dt tea ates ol eee ae ea eet 96 434 
: i hi se aticadabhandce 96 11 
Oe Na taal ale 96 17 (*) 
3 131, 154, 167, 292, 309, 589, 590, 591, 804, 940, 
5 941, 954, 958, 961, 962, 963, 970, 971, 986, 
14 Oe Ne ee ih eee mana ealeeseaces 96 22 
30 fe eR ee 96 41 (*) 
BAG EA AE a secceirvcndnesnans senesctvananse 192 16 
g eh is ied inte ile eared ss Pleas mie 192 33 
20 WT eid he sats a pene oh vince a eee 192 55 (*) 
a Sener nerre 192 78 
SR EN cre, 2s ee io ei eis Sha a Ud eine 192 97 (*) 
12 ae 192 149 
re: OO WO, BI oo cinsv cv vasihdvanuien 384 118 (*) 
nce. ere 384 179 
es ak he tlnie) pata ceeieihs 384 244 (*) 
20) MRR eiietkcteD ei Deiat s eel ig it Ps 693 164 
I 65 tar lies dik aaa vaapepsnan panties 693 271 
y Se, Sad, SH, BG, Bees. OOF 5 ionere koe meween 768 265 
3 SED, Bek Se, Gee, Blt) GPs se sivcecesacascees 768 162 
Ree. See OU cath ca aa akues ie nacaoewians 768 213 (*) 





* Approximately. 
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TABLE 14—Summary of Comparisons 
Comparison with Set A, which was exposed only on clear days between 9:00 a. m. and 3:00 p. m., under glass, 45° from the 
horizontal, facing south. The figures represent the per cent of the samples in each category. 


No. of Less Slightly Equal Slightly More 
SET Samples Conditions Faded Less Fading More Faded 


Set B—AIl dyeings Like Set A, 13% %.3% %4.0% 144% 3.0% 
1926 dyeings but no glass 1.5 a Ui 10.3 2.4 
1927 dyeings 208 0.0 J 58.2 35.1 6.2 


Set D—AII dyeings 25% Vertical 9.3 24. 6 ; 10.1 
1926 dyeings South 10.7 28. 2.3 11.1 
1927 dyeings ‘ Continuous 1.9 3 ; 2. 4.8 


Set E—AIl dyeings 25% 45° South 1.8 
1926 dyeings Continuous 2.2 
1927 dyeings ; 0.0 


Set F—AIl dyeings 25% Vertical 31.8 
1926 dyeings North 34.6 
1927 dyeings ; Continuous 


Set G-H—AIl dyeings 25% Are lamp 4.9 


Set K—AIl dyeings 4 Like Set A, 0.3 
but another 
year 


TABLE 15—Comparison of Set F with Set A 
(Figures represent number of samples. Column headings are the same as those in Table 2.) 
1926 DYEINGS 

Cotton——— | —— Wool Silk —Weighted Silk— Total — Grand 
= M L M;| L = M| L = ; = M } Total 

24 45 16 62) &3 8 2 O} OF 25 32 BPW cae area) ats cane coca oy ae” le 65 | 

24 24 10 28) 66 58 29 53 Gi 41 OH ees oe) aan oes ee £43 (98 23: 32} 

32 5 6| @ 0 0 5 Ofertas arenes Bes 3 27 8 | 
Ss 2 #8 2 @e 1 ee eee 8 44 4| 
oe 0 0.0 1 0 Mi ce ose ce he be 0 1 0} 
4 18 13 16; 24 RP kc: | ek GAT. weiss acs 12 28 16| 


; * ; | 
45 176 : Sse 40 as nm axe SEER 125 | 


= Ah un 





OE | Souci oc d 27 





Grand total .. 39 5 49 123 207 107 53 96 109 


[Editor’s Note: Owing to certain mechanical limitations, it was 
not possible to publish the foregoing tables in strictly numerical 
order. The last table, No. 17, will be found on page 443.] 
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STRIDING TOWARD FASTNESS STANDARDS 

HE Light Fastness Report that comprises most of 
T the text in this issue may look to our readers like 
any other report printed merely as a matter of record in 
the Proceedings of the A. A. T. C. C. It differs from 
many previous articles on the subject, however, by rea- 
son of the tremendous amount of important work that it 
represents, and by reason of its unusual scientific value 
to textile chemistry in establishing new data on dye fast- 
ness. 

To prepare the complete report itself was not a simple 
task, as a study of the numerous tables will at once re- 
veal. But the real hard work lies behind the results tabu- 
lated and described. The members of the Association’s 
Sub-Committee on Light Fastness who were entrusted 
with the extremely painstaking job of carrying out the 
exposure tests on 1,252 dyed samples are to be credited 
with a labor that can never be appreciated by those who 
read their conclusions. The entire work of determining 
the fastness of such a large number of dyestuffs could not 
have been successful, nor the results dependable, unless 
the tests had proceeded methodically over a long period, 
with every detail and every variable checked constantly 
and with utmost precision. 
pacity for taking pains. 


It demanded an infinite ca- 


There may be a few who will question the practical 
value to the textile industry of these exhaustive fading 
tests. A close study of the report should convince any 
thoughtful reader that a great stride has been taken to- 
ward the standardization of dyes with respect to their 
fastness to light. 


MACY’S WASHABILITY PLAN 


HE adoption of standard washing methods by R. H. 
Macy & Co., famous New York department store, 
should cause rejoicing in the camps of those who have 
been laboring on the problem of defining the fastness of 
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dyed fabrics. It forges another link in that chain of under- 
standing which will some day stretch from the textile mill 
to the housewife and enclose in its shadow the laundries 
and dry-cleaners, the converters and the retailers. 

By establishing standards of washability Macy’s will be 
able safely to guarantee for three grades of fastness the 
All doubtful 
textile materials are tested in the store’s laboratory and 


merchandise that it sells over the counter. 


graded according to the washing methods most suitable 
for that class of goods. As Macy’s explains in announc- 
ing the project, the benefits will be felt by the textile 
manufacturers well, for standardized 


washability should clearly tend to eliminate unfair com- 


and vendors as 
petition, prevent misunderstanding among the several fac- 
tors involved, reduce losses due to return of damazed 
merchandise, and build added good-will with the public. 

The rejoicing should be heard among the laundries and 
dry-cleaners, for these maintenance groups have repeat- 
edly accused the manufacturers and retailers of “passing 
the buck” to the laundry man whenever complaints were 
made on garments that failed to wash well. The creation 
of a guarantee system based on technically accurate stand- 
ards of washing and accepted by one of the largest metro- 
politan stores is a convincing sign that the retailers are 
seriously trying to clear up the fastness muddle. It is 
The fact that the 
standard methods which paved the way to such guaran- 
tees were devised by the Research Committee of the 
A. A. T. C. C. shows clearly that the textile chemists also, 
in providing the groundwork, deserve a 
credit. 


certainly to their own interest to do so. 


share of the 

The whole incident, furthermore, is an excellent exam- 
ple of the ease with which the results of technical re- 
search may be applied directly to a very difficult sales 
problem. 


SIXTY DAYS’ REST FOR THE TARIFF 


ODA fountains and bathing beaches may do a rush- 

ing business; vacationists may risk overheating to 
dash for their trains to mountain or seashore resort; a 
score of ocean liners carrying tourists to Europe may 
steam full speed head, and hours may be cut frem the 
non-stop transatlantic flight record—but the United States 
Senate zi! insist on the right to move slowly. 

The Senate has been scrutinizing the tariff for several 
weeks. Last Wednesday it suspended its extra session 
3efore 
voting for the recess it defeated by a close ballot Senator 
Borah’s resolution to confine its consideration of the tariff 


to adjourn for a summer recess until August 19. 


entirely to agricultural products and related schedvles. 
When the Senate resumes its labors in August, there- 
fore, we may expect its members to pitch into the tariff 
debates with gusto. For there are to be no limits set upon 
the extent of their investigation; the whole tariff may be 
raked over thoroughly while Mr. Borah frets and fumes. 
If Borah’s motion to concentrate upon the farm sched- 


ules had won, there might not have been any recess. But 
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this does not mean that Senatorial] action on the tarift 


would have been speeded. On the other hand, a recess of 
two months will enable many worried captains of industry 
to leave on their vacations feeling confident that the tariff 
For this bit 
will thank the slow-moving 


will sleep undisturbed during their absence. 
of 


Senate. 


mental relief industry 

To the American dyestuff industry the most significant 
part of the Senate’s tariff session was the recent discus- 
sion on valuation. The testimony given by importers and 
other groups at the hearings on valuation held ten days 
ago disclosed a sentiment against the American selling 
price plan that our industry must reckon with. The at- 
tack on American valuation easily became an attack upon 
27 and 28, 
as these remain the only clauses definitely based upon do- 


mestic selling price. 


the dyestuff clauses of the tariff, paragraphs 


The chemical schedule of the tariff was put under fire 
on June 15. Importers traveled to Washington to testify 
that the domestic chemical industry has attained a devel- 
opment which makes unnecessary the degree of protec- 
tion afforded by American valuation and what they call 
“high rates.” Appearing before the Senate for Kuttroff, 
Pickhardt & Co., A. L. Mullaly declared that the duties 
on coal-tar products should be based on foreign valuation. 

Now, among the worst pests is the man who says. “I 
told you so!” But we cannot refrain in this instance from 
recalling to our readers that this attack against American 
valuation, and specifically aimed at the coal-tar products 
paragraphs, was predicted in these columns several weeks 
ago. The hearings last week, unhappily, proved this 
prophecy right. An authority none other than Matthew 
Woll of the American Federation of Labor told the Sen- 
ate that labor in this country strongly favors the Ameri- 
can valuation plan, under which imports that compete 
with American goods are assessed for duty on the basis 
of the domestic market price of the American product. 

3ut it is also reported that Mr. Woll took the pains to be 
very critical of the benefits accorded by the tariff to the 
dye industry in providing American valuation as the basis 
for rates on competitive foreign colors, while, said Mr. 
Woll, other industries are denied this privilege. Here, 
in other words, is an important man who sponsors the 
very valuation plan that our industry wishes to retain, but 
who frowns upon its application to the dye schedules. 
Why? No one knows. 

But, fortunately, the Senate heard also the other side of 
the argument on American valuation. William Burgess, 
of Trenton, N. J., a former member of the Tariff Com- 
mission, and John G. Lerch, who testified for the Ameri- 
can Tariff League, both upheld American market price as 
the most effective valuation base. 


Said Mr. Burgess: “Foreign valuation enables the for- 
eign exporter to control the base on which our tariff rates 
are assessed, and this system has resulted in the present 
| Fordnev-McCumber! _ tariff undervalua- 
tion.” He then stated a number of excellent reasons why 


in enormous 








the domestic or American valuation was undeniably more 
scientific. But in favoring this form of value he also 
believed there should be an adjustment of ad valorem 
rates up or down, proportionate to the change in valua- 
tion. 

John G. Lerch further defended the American selling 
price as a basis. He explained to the Senate how this 
works in the new tariff: 


\Where it is impossible to determine the United 
States value of imported merchandise, and in the 
case of commodities. covered by paragraphs 27 
and 28 of Schedule 1, the American selling price 
is used. For six years this form of valuation has 
been applied to paragraphs 27 and 28 of the law 
of 1922, the most complex and difficult line of 
commodities to which it could have been applied. 
It has been challenged, litigated in our courts and 
in every particular found practical and capable 
of application. Unlike all forms of valuation here- 
tofore defined in tariff acts, it defines as comparable 
or similar merchandise to which it applies, that 
which will produce substantially equal results 
when used in substantially the same manner. 

This form of valuation wherever applied will 
work in the same manner that experience has 
shown it to have worked in the coal tar dye in- 
dustry, and the use of American selling price 
basis will automatically hold down the selling 
price to the consumer in the United States. 

From what has been seen of the Senate’s leisurely at- 
titude toward the Hawley-Smoot tariff, we may assume 
that the actual passage of the bill lies far in the dim future 
of next fall. There will be much debating over valuation 
and other administrative features, and each of the sched- 
ules will come in for special hearings. To quote the New 
York Journal of Commerce: “The country is now in for 
some weeks of bitter tariff discussion and maneuvering 
starting in the latter part of August, and the business 
community may as well reconcile itself to that fact ana 
make its preparations for an old-time scrimmage, with 
practically nothing in the way of methods of fighting.” 

The chemical schedule may be out of danger altogether 
so far as rates are concerned. Those now in the bill will 
probably remain to the end. But a change in valuation 
may throw open the whole question of protecting the 
domestic dye industry. 
be made. 


Further predictions cannot safely 


THE FALL AND WINTER MILLINERY 
COLORS 

A group of twenty-four colors have been selected 
for fall millinery wear by the Textile Color Card As- 
sociation in co-operation with the Millinery Color 
Conference Committee. The selection has been made 
in accordance with the advance trend in fashionable 
colors for fall and winter garments, sixteen of the 
shades having been chosen from the 1929 Fall Woolei 
Card and eight from the fall season card for this year, 
which the Color Card Association has just sent to its 
members. 

















SILK WEIGHTING LIMITS REMAIN 
UNSETTLED 


Despite Talk About Standards Nothing Is 
Yet Standardized 


HE old moss-grown problem of setting limits to the 
T amount of tin weighting most suitable for various 
types of silk fabrics has been solved, and solved again, 
but from all present indications no group in the silk in- 
dustry is the offered. Since 
weighting is one of those technical processes which must 
eventually be standardized in the interests of all elements 
affected, it has been subjected to group action on more 
than one occasion, and many have been the conferences 
that purported to settle, once and for all, the proper lim- 
its for the trade to follow. 


satished with solutions 


The spirit of co-operation which has manifested itself 
in the past few years among dyers, manufacturers and 
others most sorely concerned over weighting was splin- 
tered to bits when the Silk Association of America issued 
a new set of weighting standards on May 16. During the 
past five weeks these recommendations have been the sub- 
ject of some heated controversy. They represent a revi- 
sion of standards issued by the Silk Association last Janu- 
ary, and this revision is nothing less than a 10 per cent 
increase over the previous weighting limits. 

Protest from the ranks of retailers was swift and vig- 
orous. The National Retail Dry Goods Association called 
a meeting at which representatives of nineteen organiza- 
tions gathered to voice their dissatisfaction over the re- 
vised standards and to stress the point that the whole mat- 
ter of weighting is “very much up in the air.” 

The retailers were not alone in their attack upon the 
higher limits recommended the Silk Asscciation. 
Charles Cheney, prominent silk manufacturer, issuea a 
letter that in substance called upon ail those who signed 
the weighting agreement in January to abide by the 
standards adopted at that time and to ignore the revised 
figures. 


by 


Following this disturbing action, several con- 
ferences were called by the Silk Association and by the 
Retail Dry Goods Association. While the whole subject 
was thus thoroughly aired, very little satisfaction resulted, 
and the prevailing sentiment in the trade seems to be that 
suitable standards cannot be determined until all inter- 
ested groups in the silk industry, including representa- 
tives of the retailer and the consumer, are permitted 19 
have a voice in the formulation of such standards. It is 
felt that the whole question of tin-weighting silks demands 
thorough research before the leaders of the trade can fur- 
ther commit themselves. 

The only action taken that might be termed definite 
was the announcement of R. H. Macy & Co. that it would 
refuse to accept any silk fabric that is weighted in excess 
of the original standard set by the Silk Association of 
America, and that it will not be a party to the 10 per cent 
increase recommended last month by the sub-committee 


and research committee on weighting of the Silk Asso- 
ciation. 
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COLOR SCHOLARSHIP AWARDED AT 
LOWELL INSTITUTE 

Miss Margaret Gray Scadding has been awarded the 
scholarship established by the Textile Color Card As- 
sociation at the Lowell Textile Institute, according to 
an announcement made at the commencement exer- 
cises of that school by P. J. Wood, vice-president and 
general manager of the Oriental Silk Printing Com- 
pany, Paterson, N. J., and a member of the board of 
directors of the Textile Color Card Association. 

At the fourteenth annual meeting of the Textile 
Color Card Association, held on April 11 last at the 
Hotel Astor, Edward S. Johnson, president of the as- 
sociation, announced that the three textile and design 
schools which would be the first to receive the scholar- 
ships were the Lowell Textile Institute, the Philadel- 
phia Textile School and the New York Textile High 
School. 

“The growing importance of color in industry,” Mr. 
Wood stated, “offers increased opportunities for our 
future designers and colorists, many of whom are now 
students in leading 
country. 


textile schools throughout the 
“It is the purpose of the Textile Color Card Asso- 
ciation in creating these scholarships to develop in the 
student a more artistic appreciation of color, so that 
American industry may benefit when the student later 
enters commercial life. 

“The students winning the scholarships have been 
chosen by the principal and faculty of their respective 
schools. The terms of the scholarships have likewise 
been worked out according to an individually devel- 
oped plan with the principals of each school.” 

In the case of the Lowell Textile Institute, where 
the course is three years, Miss Scadding receives the 
award at the end of her freshman year for her high 
rating in color appreciation and application. Provided 
she maintains the high standards set by her school, 
her tuition will be paid by the Textile Color Card As- 
sociation for the next two years. During her senior 
year Miss Scadding will be required tou prepare a 
thesis on color. It is planned to have the winners of 
the scholarships present at the next annual meeting 
of the Textile Color Card Association. 


POPULAR SHADES ON WOOL DISPLAYED IN 
NEW DYESTUFF CARD 


The General Dyestuff Corporation of New York 1s 
distributing to the trade copies of a handsome new shade 
card entitled “Popular Shades on Wool Piece Goods.” 
The card exhibits a range of 180 shades produced, it is 
explained, with level-dyeing acid colors of good fastness 
to light. The dyes used are shown on a separate sheet 
and, according to the text of the card. they were chosen 
because of their leveling properties and in many cases 
owing io their light fastness. Full recipes are given for 
each »/ the shades and a dveing method is also included 
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Foreign Sourc 


Acid Diazo Dyestuffs for Mordant Dyeing 

German Pat. No. 431,264; 1. G. Farbenindustrie A.-G. 
—In an older German Patent No. 137,594 aminobenzene- 
azo-salicylic acids are diazotized and coupled to such 
compounds as 1-naphthol-4-sulphonic acid, 1-naphthol-3- 
6-disulphonic acid, or 2-amino-8-naphthol-6-sulphonic 
acid, the products as used in cotton printing yielding only 
brown tones of unpleasant aspect. 


In the present patent, 
3-aminobenzene-azo-salicylic 


acid is diazotized and 
coupled to azidyl-peri-(-1-8-) amino-naphthol-sulphonic 
acids. The dyestuffs thus obtained are well suited for 
cotton printing, are of handsome red tones, and with 
chromium acetate give dyeings of excellent fastness to 
chlorine and to soaping. 


Formation of Zinc Soaps 

Dr. Kehren; Mell. Textil-Ber. 9, 687 (1928).—An arti- 
cle copiously illustrated, five figures of the effect of va- 
rious soaps upon clean sheet zinc, two of characteristic 
zinc-soap spots upon fabrics, four of zinc pails variously 
fouled by the action of soaps upon the metal, a paired 
series, of three each, of lime, iron-lime and zinc spots 
upon fabrics, as they appear untreated, and as they ap- 
pear after treatment with diphenylamine acetate and 
ferricyanide of potassium; also one last cut of a weave 
with numerous zinc soap-spots, after treatment with the 
above reagent. 

The author states that zinc soaps alone are the cause 
of the precipitated soap spots so often troublesome. In 
his words, “we have already stated that when hard water 
is used, calcium is always detectible in the zinc soap 
which separates out; but the material which has separated 
always consists of a mixture of calcium and zinc soaps. 
If one uses distilled water in the soap bath, the reaction 
for calcium in such spots is naturally lacking at least in 
so far as the goods themselves contained no calcium com- 
pounds. After the abandonment of zinc or of zinc-lined 
vessels, we have never succeeded, even with the use of 
hard water, in obtaining on the goods calcium soap spots 
similar to the spots of zinc-soap. Certainly there formed 
large quantities of lime soaps in such cases, but they, as 
a result of their low specific gravity, separated out upon 
the surface of the bath, and never, in any of our experi- 
ments, settled as flakes upon the goods. If at any time 
some of the separated lime soap did accidentally remain 
sticking to the goods, i. e., when wringing out, it was 
easy to clean the goods by simply rinsing out again 
We take the position, from the results of our experi- 
ments, that the well-known whitish flakes on washed 
goods originate, in every case, in the separation of zinc 
soaps, which in any case, according to the hardness of 


the water, may be mixed with more or less of lime soaps. 
A separation of pure lime soap (therefore when the possi- 
bility of the presence of zinc soap is excluded) has never 
been observed by us, even when very hard water was 
used.” 

The diphenylamine acetate and potassium ferricyanide 
test solution referred to above is a modification of the one 
recommended by Cone and Cady as a sensitive qualitative 
test for zinc in solution. As modified here, it is eminently 
suited for detection of zinc in zinc-soap spots on fabrics. 
It consists of a solution of 1 g. of diphenylamine in 60 to 
80 c.c. of alcohol, made up to 100 c.c. with 10% acetic 
acid. Only so much of this acetic acid should be added 
that no precipitation of diphenylamine takes place. Any 
slight turbidity may be removed by addition of a little 
more alcohol. The final solution must contain a slight 
excess of acetic acid. The spot under examination is 
wetted with a few drops of this solution, and then with 
a few drops of a 0.5% solution of potassium ferricyanide. 
If zinc is present, a violet to black color is produced. The 
colored spot formed on goods which give the test for 
zinc may be quickly removed afterward by washing well 
with running water, then treating for a short time with 
10% ammonia water, and then washing with water again. 
Calcium compounds do not give any color with this very 
delicate reagent; iron compounds might do so, but spots 
from this cause should be recognized previously by their 
yellow color. 


Chemical Composition of Wool 
Textil-Chem. w. Colorist 9, 112 (1928).—An exhaus- 
tive, though concise, summary of the literature in par- 
ticular reference to the question of sulphur content. 
The review was suggested by recent work of Trotman 
and Bell, J. Soc. Chem. Ind. 45, 10-21 T (1926). 


Contribution to Our Knowledge of Hypochlorite 
Bleaching 

Dr. J. Auerbach; Meil. Textil-Ber. 9, 769 (1928).— 
The author considers the work of Muench on the forma- 
tion of chloramines in the bleaching process with hypo- 
chlorite, from the albuminoid substances present in the 
raw cotton, to be of high value. (This paper has appeared 
in these columns.) He adds the following notes as sup- 
plementary to Muench’s work. 

Tollens was the first (Ber. 2, 189—a iong time ago) to 
show that chloramine itself was formed by the interaction 
of hypochlorite and ammonia. 


He found that hypochlo- 
rite in the presence of ammonia would not give the aniline 
reaction. Since hypochlorites with aniline solution give a 
strong violet color, which does not disappear when am- 
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monia is added, the only conclusion to be drawn was that 
in the case cited the hypochlorite was no longer present. 
Tollens did some quantitative work upon the reaction be- 
tween hypochlorite and ammonia. F. Raschig (1924) 
also carried out some work along the same line, using 
phenol-phthalein to follow up the disappearance of the 
ammonia, as the latter was gradually added to a hypo- 
chlorite solution. At the point when 1 mol. of ammonia 
to 1 mol. of hypochlorite was present, the phenol-phtha- 
lein remained of its characteristic red color, and the solu- 
tion had lost its power of bleaching. 


Beside the work of Langheld (Ber. 42, 392 and 2360) 
referred to by Muench, Engfeldt and Wright have pub- 
lished studies in the subject. Engfeldt (Zeitsch. f. Physi- 
olog. Chem. 121, 18) studied the behavior of carbohy- 
drates, fats, albuminous substances and their hydrolysis 
productions, ammonia, and some aldehydes, when treated 
with Dakin’s solution at the room and at body tempera- 
ture. His solutions contained 0.5% of NaOCl, 0.5% of 
Na,CO,,. and 0.45% of NaHCO,. With glucose, maltose 
and dextrine, oxalic acid was formed as an oxidation 
product. With amino acids (of particular interest in this 
connection ), 1/150 mol. reacted completely with 100 c.c. 
sf 1/150 N NaOCl 
swWly ; asparagine and phenyl-alanine reacted much more 
rapidly. 


solution. Glycocoll reacted most 
Evidently the rate of reaction increased with 
increasing molecular weight. Products which could be 
dialyzed, and which possessed a lower molecular weight 
than the substance from which they were derived, were 
With 
C., the degree of 
desamidation amounted in fifteen minutes to 


formed; and evidently desamidation took place. 
sufficient excess of hypochlorite at 37° 
56.3% and 
after 24 hours to 85%. 

Tschilikin (Textil-Ber. 9, 397, 1928) states that phenyi- 
alanine, one of the substances just mentioned as studied 
by Engfeldt, is the chief constituent of the proteid matter 
present in raw cotton. He was able to identify it in the 
kier-boil liquor as p-phenyl-alanine. 


Engfeldt recognizes the generally oxidative, degrada- 
tive action of hypochlorite upon albuminous substances, 
but the formation of chloramines escaped his attention. 
His work, however, is in harmony with the results of 
Muench. 

N.C. Wright (Biochem. Jour. 20, 254) studied the ac- 
tion of hypochlorite upon albuminoid substances particu- 
larly. He employed hypochlorite solution of a known 
value, acting upon albuminoids in definite amounts, and 
at definite intervals of time determined the amount of 
active chlorine still present. From graphs which he con- 
structed on the basis of his determinations, he concluded 
that in such reactions two processes proceed side by side 
—oxidation and chlorination. The stability of the chlori- 
nation products of amino acids proved to be fluctuating ; 
some were fairly, others were only slightly, stable. Their 
decomposition apparently involves the splitting off of 
hydrochloric acid. 


The author presents two general conclusions : 
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1. The hypochlorite acts upon the albuminoids of vege- 
table fibers, in the bleaching process, as an oxidizing and 
as a chlorinating agent. In the first case, NH, is split 
off and the corresponding ketone acid formed by miid 
oxidation. In the second case, chloramine compounds of 
various stability are produced. The ammonia produced 
in the oxidative process reacts with hypochlorite to form 
mono-chloramine. 
to 


Under suitable conditions this product 


may di- or 


pass 


which subse- 
quently upon decomposition may liberate enough hydro- 
chloric acid to damage the 


ably. 


even. tri-chloramine. 


fabric or material consider- 
To prevent this result, an aftertreatment of the 
goods with bisulphite is to be recommended, this reagent 
reducing the chloramines to ammonium chloride. 

2. The bleaching action of the chloramines is practi- 
cally zero. The formation of them, therefore, weakens 
the bleaching power of the bath. 


Researches on Thickening Agents for Printing Pastes 

Dr. Haller; Mell. Textil-Ber 9, 586 (1928)—A dis- 
cussion of the subject from the standpoint of the chem- 
istry of colloids ; highly technical 


SOCIETY FOR TESTING MATERIALS MEETS 
THIS WEEK 


The thirty-second annual meeting of the American 
Society for Testing Materials will be held at Chalfonte- 
Haddon Hall, Atlantic City, N. 


25, to Friday, June 28. 


J., from Tuesday, June 
The program includes a number 
of technical papers and special addresses and lectures, 
and several features of entertainment. Registration will 
begin June 24, and Monday afternoon and evening and 
Tuesday mourning will be reserved for committee meet- 
ings. 

Committee D-13 on Textiles will meet on Tuesday at 
10 a. m. in Chalfonte-Haddon Hall. The program of this 
meeting will comprise a discussion of the reorganiza- 
tion plan of the committee, a special election of offi- 
cers and consideration of the annual report. 


NEW PRINTING GUM FOR VAT COLORS 


A new tapioca product that acts as a thickener for vat 
colors and rapid fast dyes has been developed and re- 
cently placed on the market by Herrick & Voigt, of New 
York. It is marketed under the name of “Hevtex Gum” 
and is used in the proportion of 114 pounds to the gallon 
of water. Described as very free-flowing in the color 
boxes, it is claimed that prints made with Hevtex Gum 
are noticeably less stiff coming from the machines and 
wash out easily, leaving the goods exceptionally soft. 
Penetration is improved, the announcement states, and 
extensive plant trials have shown that better color values 
are secured. It has heen found an effective medium for 
printing the rapid fast colors. 
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YORK DYESTUFF LEAGUE IN MIDST 
OF ACTIVE SEASON 


Six Teams to Play Their Fourth Series Thursday 


ITH. nine games played during the month of June, 
Ss play : d 


members of the New York Dvyestuff League are 


NEW 


now notching their bats for three more games to be plaved 
The teams belonging to this baseball 
league include the following: Prod- 
ucts, Inc., John Campbell & Co., The Geigy Company, 
General Dyestuff Corporation, A. Klipstein & Co. and 
Sandoz Chemical Works, Inc., all of New York City. 
The games are strictly amateur contests and have been 
played either in Van Cortlandt Park or Central Park, 
New York City. H. A. Metz, president of General Dye- 
stuff Corporation, has offered a trophy for the winning 
team, which will remain the property of the team that 
The winning team 


Vhursday, June 27. 


American Aniline 


wins it three times in succession. 
for this season will also receive a trophy to be given by 
A. G. Spaulding & Bros. 
As the league was formed rather late 1 e season, 
\s the leag as formed rather late in th ison 
ech team will play this year only one game with each of 
the other member teams. In future years an attempt will 
be made to arrange the schedule so that each team will 
play each of its five opponents two or possibly three times. 
All those in the industry who wish to follow this series 
by attending any of the games scheduled may obtain fur- 
ther information ahout where the next nine games are to 
be played by communicating with the baseball manager 
of any one of the member companies. The schedule for 
the season follows: 
JUNE 1 
A. Klipstein & Company..... vs General Dyestuff Corporation 
American Aniline Products.. vs John Campbell & Company 
The Geigy Company ........ vs Sandoz Chemical Works 
JUNE 15 
American Aniline Products.. vs A. Klipstein & Company 
General Dyestuff Corporation vs The Geigy Company 
John Campbell & Company.. vs Sandoz Chemical Works 
JUNE 22 
A. Klipstein & Company..... vs John Campbell & Company 
Sandoz Chemical Works .... vs General Dyestuff Corporation 


The Geigy Company ........ vs American Aniline Products 
JUNE 27 
Sandoz Chemical Works .... vs A. Klipstein & Company 


General Dyestuff Corporation vs American Aniline Products 
John Campbell & Company.. vs The Geigy Company 

FULY 6 
A. Klipstein & Company..... vs The Geigy Company 
John Campbell & Company.. vs General Dyestuff Corporation 
American Aniline Products.. vs Sandoz Chemical Works 


NEW INDANTHRENE BLUE ANNOUNCED 


The domestic production of Indanthrere Dark Biue 
BOD Paste is announced in a circular recently issued by 
the General Dyestuff Corporation. This new Inda_ rene 
is manufactured here by the General Aniline Works, Inc., 
and is described as possessing excellent fastness to iight, 
washing and chlorine. It is stated that the new product 
is in an exceptionaly fine state of division, grit-free and 
homogeneous, and consequently of particulars interest to 


vat-color printers. 


DYESTUFF 
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TWO ADDED TO LEUCOSOL RANGE 

The series of printing colors known as Leucosol dyes, 

manufactured by E. 1. 


du Pont de Nemours & Co., has 


been increased by two recent additions. According to an 
announcement from the Dyestuffs Department of Du 
Pont, there has been made available a Leucosol Blue CL 
Paste (Patented) and Leucosol Violet RR Paste. 

The Leucosol Blue CL Paste is said to differ from any 
printing vat blue heretofore offered and to surpass every 
product tested in its fastness to chlorine. It is further 
described as possessing extreme fastness to washing and 
light, and as ranking with the best of the anthraquinone 
vats in all other fastness properties. It is greener in 
shade than Leucosol Blue G Paste and, being especially 
prepared for the printing trade, it is stated, it is grit-free. 
non-foaming and extremely homogeneous, so that it does 
not settle out. Its uniformity, the announcement states, 
prevents variations in strengths of printing pastes and 
the formation of hard particles of dyestuff, which have a 
tendency to mar the rollers. 

The second new color, Leucosol Violet RR Paste, is de- 
scribed in the circular as identical in fastness properties 
to the entire range of this series and similar in application 
to the color described above. 








The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion 
For all other types of advertisements—i. e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inct 
or less per insertion. 








TEXTILE SPECIALTIES 


New York firm manufacturing oil specialties for tex- 





tile industry wants an assistant to sales manager. Du- 


ties: Handling correspondence, salesmen's reports, sale 


ue 


Man with chemical engineering train- 
Apply 
\ddress: 


Classified Box 537, American Dyestuff Reporter. 


and office details. 
ing and some business correspondence preferred. 
stating experience, age. and salary required. 








rEXTILE CHEMIST 





Young chemist, with about two years’ experience in the 
textile industry, desired by an Eastern manufacturer of 
sulphonated oils, softeners, etc., for analytical and devel- 
opment work pertaining to the application of these prod- 
Per- 


Classified Box 536. 


ucts. Must have good: knowledge of chemistry. 


sonal interview necessary. Address: 


American Dyestuff Reporter. 


SALES EXECUTIVE 


Handled complete line heavy chemicals, textile finishes 
fourteen years for one firm; department superintendent 
in large shade-cloth mills ; three years president and sales- 
manager of active plant; general acquaintance with manu- 
facture and application of chrome colors, paint base. 
bleaching, finishing and filling of muslin. Prefers chance 
to build up small mill, New England, with interest in 
business and moderate salary. Classified Box 





Address : 
526, American Dyestuff Reporter. 















